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kK JR many years a certain relation has means. In the past, irradiation was a hap~ 
been known to exist between the histo- hazard sort of procedure. Gross differences 
logical structure of a given tumor and its in tumor behavior were noted, differences 
behavior under radiation. This relation so apparent that they even led to the dis- 
covery of hitherto unrecognized entities in 

the neoplastic group (endothelial myeloma, 
tumors under different anatomical settings. transitional cell 


does not necessarily apply to all varieties 


of malignant disease or to similar types of 


carcinoma, lymphoepi- 
thelioma). But so long as radiation dosage 
was empirical and often either crudely 
extensions measured or actually unknown there was 
from a tumor do not necessarily exhibit the 


Similar tumors in similar anatomical set 
tings may behave differently in different 
individuals. Metastases and 
little basis for planning out a course of 
clinical procedure on the basis of the known 
probable radiosensitivity of a given tumor 


same radiosensitivity as does the primary 
tumor. In any given tumor the behavior ‘ 
under irradiation is dependent on the type. With the extension to other branches 
of the tumor field of the efforts of Martin 
and Quimby! to actually calculate the dose 
received by a tumor over a known arbi- 
trary period of time, much of the empiri- 
cism of radiation should disappear and it 
should be possible to plan before hand a 
schedule of treatment based upon the his- 


fundamental nature (tissue of origin) of the 
tumor, its location, its cellularity, its de 
gree of anaplasia, its vascularity, its de 
gree of papillary character, the nature of 
the tumor bed, the presence or absence of 
infection and the general status of the 
patient bearing the tumor. Tumors of 
different ‘fundamental types have in 
dividual peculiarities of behavior which 
must and can only be established by pro 
longed study with the attempt to explain 


tology and clinical setting of a given tumor 
much as one calculates the quantity of 
digitalis necessary to digitalize a patient 
of a certain weight. Whereas this may ap- 
pear over-optimistic it is nevertheless a 
step in the right direction. The effort neces- 


discuss sary to secure sufficient data for determina- 
it with any concrete notion of what one 


their idiosyncrasies. 
It is easy to talk about the radiosensitiv 
ity of a given tumor but difficult te 


tions of this sort 1S considerable and the 
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amount of required clinical material exten- 
sive, yet the end justifies the effort. 


It is the purpose of the present brief 


communication to show by means of a few 
illustrative cases the behavior of certain 
types of intraoral carcinoma and the rela- 
tion between their structure and response 
to irradiation. Most of these cases appear 
in the charts of Martin, Quimby and Pack.’ 


Case 1. Male, aged 56 years, entered the hos- 
pital June 7, 1929. Eleven weeks prior to ad- 
mission he noted a mass in the right cervi 
gion. 


cal re- 
Examination revealed an ulcerated lesion 
involving the right tonsil, extending down into 
the pyriform sinus. There was a fluctuant mass 
6 cm. in diameter in the deep cervical chain on 
the right, deeply fixed. Biopsy from the primary 
tumor showed typical squamous 
grade II, radioresistant. 
ured in the usual manner. 


carcinoma, 
The tumor was meas- 
The dose received by 
the primary mass was not calculated but the 
dosage of the neck mass is known. The deepest 
portion of the node tumor received 420 per cent 
of an S.E.D. over a period of 20 days. This dose 
was nevertheless sublethal for the neck mass. 


Case ur. Female, aged 5 


3 years, entered the 
hospital 1628. 


Examination re- 
vealed an ulcerated, granular lesion beginning 
at the left anterior tonsillar pillar and extending 
forward about 3 cm. It infiltrated the tongue 
to a depth of 1 to 1.5 cm. There was a hard, 
fairly movable node, 1.5 cm. in diameter just 
anterior to the left carotid bulb. 
vealed typical adult squamous carcinoma, grade 
I], radioresistant. The lesions were measured in 
the usual manner. Treatment of both primary 
and metastatic lesions was by radium element 
pack and buried radon tubes. The primary le- 
sion completely regressed under a dosage of 96 
per cent of an S.E.D. The node received 320 per 
cent and this dose was proved sublethal. One is 
therefore justified in stating that the lethal dose 
for this tumor is more than 3.2 S.E.D. and lies 
somewhere between 3.2 and 9.6 S.E.D., prob- 
ably from other experience nearer the upper 
than the lower level. 

Both of these tumors were adult squamous 
carcinomas, with fully developed epithelial 
pearls. The maximum known sublethal dose for 
the metastatic node was 420 S.E.D. Martin, 
Quimby and Pack have shown that the lethal 
doses for 32 cases of adult squamous intraoral 


A biopsy re- 
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carcinomas range from 6 S.E.D. upward and 
that the probable average lethal dose lies b 

tween 8 and 10 S.E.D. They likewise find that 
in 24 patients with this type of carcinoma, 1 to 
6 S.E.D. were sublethal. Obviously then, when 
the clinician receives a biopsy report of adult 
squamous carcinoma, no radiation 
calculated to deliver the lower range of dosage 
can be considered as anything less than a pallia 
tive procedure. The ag 
ment of types as 


treatment 


gressive curative treat 
intraoral carcinoma 
makes the use of interstitial irradiation impera 
tive. The rare exceptional favorable results with 
methods of irradiation designed to, or by 
very nature restricted to the d 


doses are scarcely 


such 


elivery of lower 
calculated to improve the 
curability percentage of adult squamous intra 
oral cancer. Given a favorable clinical setting 
for ag curative treatment, the nature 
of this treatment should be regulated by th 
histologic structure of the tumor. 


gressive 


Increasing degrees of anaplasia ) 
moid carcinoma are said to be associated with 
increasing The following tw 
indicate that although one 
dealing with more anaplastic, grade III, histo 
logically moderately radiosensitive, e] mi 
carcinomas of the 
from safe in depending on lower doses 


radiosensitivity. 


case h iste ries 


intraoral cavity, on fa 


Case 1. Male, aged 57 years, entered the 
hospital June 5, 1929. Examination revealed a 
partly ulcerated, hard, irregular mass, 3 by 1.¢ 
cm., located in the anterior left floor of the 
mouth just beginning to infiltrate the unde: 


There was 
. extending upward from th 
region of the left carotid bulb and a 

the submaxillary region. Biopsy 
moid carcinoma, grade III, radiosensitive. Th 
dose received by the primary t 
per cent of an S.E.D 


surface of the tongue. a metastatk 


mass 3.5 by 2.0 cm 
showed 


umor Wa 


The lesion shows 1 COI 


plete regression and has not recurred to dat 

The node masses received 1070 and 11 pel 
cent of an S.E.D. respectively. This dose was 
lethal for those nodes. Neverthele nve 
months later another node appeared in the op 


posite submaxillary region in a location which 
had received 285 per cent of an S.E.D. during 
the first irradiation. It must therefore be a 
sumed that tumor had been present all alor 
in this node and that 3.85 S.E.D. failed to di 
stroy The lethal dose for this 
therefore exceed approximately 4 S.E.D. even 


tumor must 
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though it is a cellular anaplastic tumor and 
histologically moderately radiosensitive. 

Case tv. Male, aged 74 years, ent 
hospital on July 18, 
vealed 


red the 


1g26. Examination re- 


in the left anterior floor of the mouth a 
granular lesion, 2 by 


raised, ulcerated, 2 cm. 


In the left neck just below the angle of the jaw 


there was a hard, movable, metastatic mass, 


2.¢ cm. This mass was 1m- 


planted with gold tubes 


measuring 2.0 by 
and received external 
irradiation with the emanation pack and by x- 
after both the 
metastases had dis 


afterward 
the 
appeared—a second metastatic 
in the 


rav. Kour months 


primary tumor and 
appeared 


ubmaxillary region. This mass was dis 


sected and the presence of radiat noma 
verified. The first node received Q2 per cent 
S.E.D. The second node during th yurse of 
the initial irradiation of the primary or and 
the first node had received 540 per cent S.E.D., 
but, although tumor t ue showed l ded ir 
radiation changes, the dose was sublethal. The 
lethal dose for this grade II1, rather anaplastic, 
quamous carcinoma of the floor of the mouth 
therefore exce: S:E.D. This 1 ilt sug 
gest that even when the tumors a! te cel 
lular and anaplastic, it is unsafe to depend on 
other than fully adequate interstitial irradia- 
tio! f course coup! with external radia 
tion ror curative purposes. 

It t be te that all the f patient 
above crib tume tuat n the 
anterior oral ca \ anterior to tl ne of 
Waldever’s ring. Tumors posterior to the line 
of the tor lat | lar, the circumva papil 
lae, the soft palate, and growths of the pyri 
torn nus, extri arvnx and nasopharynx 
tend to be more radiosensitive that mila 
types in the anterior portion of the Cavity 
Moreove r the e 1ocations con prise favorite 
sites tor transitional cell carcinoma lvn 
phoepithelioma. It is to be noted from the work 
of Martin, Quimby and Pack that lethal 
doses for transitional cell carcinomas averages 
considerably |e tha ror ac ult q iS Ca 
cinoma. One patient required as little as 1.4 
S.E.D. to destrov the primary tum 

The relative na bility of tl posterior 
oral cavity and extrinsic larvngea! region and 
the 1 lative sensitivity of growth th ter 


ritory should encourage the radiologist, when 


a DIOPS) report of a re 


adiosensitive Carcinoma 1n region, 


| radiation alone It ( urative 
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purposes—assuming the patient within the 
limits of cure. He will thereby eliminate the 
difficulties of approac h to the lesion, the in- 
accuracies of gold seed implantation in an in- 
accessible field, the danger of uncontrollable 
hemorrhage, slough, and fatal aspiration pneu- 
monia, and with methods of divided doses such 
as that in use by Coutard, the probability of 
having a fair number of cases free from disease 
is perhaps greater than is obtainable by any 
other method. Whereas certain tumors may not 
react satisfactorily, or may not vanish under 
external radiation when they might have dis- 
appeared with gold seeds, the dangers contin- 
gent upon gold seed implantation will probably 
outweigh in the long run any advantage they 
might have in some few particular cases. 

The following patient illustrates what may 
be accomplished in the way of divided dose 
treatment in a transitional cell carcinoma of the 
larynx. 

The patient was a male 66 years old. He had 
noted soreness of the throat, and dry cough for 
some 6 months. Two weeks prior to admission 
he raised considerable blood. A biopsy was per- 
formed on a cervical node in another hospital 
and the diagnosis of laryngeal carcinoma made. 
The right wall of the larynx was indurated. 
There was an irregular, fissured, partly ulcer- 
ated lesion involving mainly the right aryte- 
noid. It extended up on the right aryepiglottic 
fold, over the base of the ¢ pigl ttis and over the 
right pharyngeal wall across 
involve the entire left 


the commissure to 
aryepiglottic fold. The 
3 cm. in diameter. Just 
posterior to the angle of the jaw was a moder- 
ately fixed mass 4 cm. in diameter. The patient 
was clearly inoperable. Biopsy showed a radio- 


lesion measured about 


sensitive, grade III, transitional cell carcinoma. 
Kor this reason it to treat the 
patient by divided doses of high voltage x-ray. 


and 12 


was decided 
This was done treatments were de- 
right and left 
Each dose consisted of 395 
The total dose to the involved area of 
the larynx was 4 S.E.D. A moderate superfi- 
cial skin desquamation resulted. The mucous 
membrane was covered by 


livered, one each day, to the 
neck alternately. 
r units. 


a moderate amount 
of diphtheritic membrane. The patient’s gen- 
eral condition remained good. Loss of weight 
during treatment was but 6 pounds. Within 
about 2 weeks after completion of treatment no 
disease was demonstrable in the larynx. One 
month later the patient presented no evidence 
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of disease. The dose employed is less than can 
be safely tolerated. This method of treatment 
is at present under experimental development 
in the intraoral department of the Memorial 
Hospital and promises very well. It is a clear 
attempt in the proper direction since it is an 
effort to apply known radiological principles to 
a disease of known average behavior. 


CONCLUSIONS 


Squamous carcinoma of the anterior 
oral cavity should not be treated by ex- 
ternal radiation alone with the idea of cur- 
ing the disease. These tumors resist in 
general any external irradiation which is 
within the patient’s tolerance. 

Epidermoid carcinomas of the posterior 


mors are not fully developed adult squam 
ous cancers, justify curative attempts by 
external radiation alone, since these tumors 
are relatively radiosensitive and since their 
situation is unfavorable in many respects 
for the use of interstitial irradiation. In 
other words, the treatment of carcinoma in 
these locations should be determined by 
the result of biopsy examination tempered 
by sound clinical judgment. 


For discussion, see page 39 
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THE TREATMENT OF ORAL CANCER“ 


By 
HE following report is based chiefly on 
the experience in the treatment of oral 

cancer, excluding cancer of the lip and 
antrum, at the Collis P. Huntington and 
Massachusetts General Hospitals. The 
figures given are those obtained from an 
analysis of this group of cases observed 
during the six year period, 1g18—24, 763 in 
at these 
institutions to study groups of cases of 


number. It has been the custom 


cancer at approximately 3 year intervals, 
the cases that have been treated at least 
five years before being collected, analy zed 
and the results of treatment noted. The 3 
year group from 1924 to 1927 1s now being 
studied, while the results of the cases ob- 
served from 1918! to 1924? have previously 
been published. 

Ihe rules adopted by the Committee on 
Cancer of the American College of Sur 
geons have been adopted in studying this 
group and no case 1s spoken of as a cure 
unless 5 years have elapsed since the last 
treatment 


and unless has 


been confirmed by pathological examina 


the diagnosis 


tion of the tissues. These rules al 


re com 
monly 


accepted in 
cases treated surgically, and although it 1s 
more difficult to to the same 
standard In cases treated by other methods 
there is no reason why it should not be ap- 


conform 


plied. Cases reported as “‘well’” 6 months 
to 3 vears after treatment are of no value 
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studying groups of 


whatever 1n determining the efficacy of 


that form of treatment. The report of one 
or a few patients treated by a given method 
1S also of no value, as there 1S always the 
unusual or exceptional case. 

The cards advocated by the Committee 
have been used in making this study and 
their classification adopted. or the in 
formation of those not familiar with this 
classification, | may say that the cases are 
divided into two main groups, primary and 
recurrent, and the primary cases further 
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divided into those with and those without 
evidence of glandular metastases at the 
first consultation. If these rules are strigtly 
adhered to and the arrangement of the 
cards followed in reporting the results of 
treatment of groups of cases it allows com- 
parison of cases treated by different meth- 
ods, and at different institutions which 1s 
now impossible. 

Certain etiological facts of interest were 
brought out in studying the cases. Chronic 
irritation such as the use of tobacco, as 
chewing or smoking, poorly fitting dental 
appliances or other foreign bodies was a 
definite etiological factor. Leucoplakia was 
noted as present in over 20% of the cases, 
and many of these had a positive Wasser- 
mann test. In the group as a whole the 
Wassermann was taken in 411, and was 
positive 18.7%. In other words, irritation, 
leucoplakia and syphilis are of distinct 
etiological significance. 

The term cancer is a very general one. 
The rapidity of growth and method of 
spread, as we all appreciate, are entirely 
different in cancer in different organs. 
Cancer of the tongue is on the whole a 
rapidly growing type and is often incurable 
in a few months. The duration of the prim- 


ary case is shown in the following table. 
Table 1) 


TABLE 1 


AVERAGE DURATION 


PRIMARY CASES 


Glands not involved 4.0 mo. 


Glands involved 6.6 mo. 


The average duration of the cases cured 
by surgery was 6.5 months, approximately 
the same as the cases in which the glands 
were diseased clinically. As practically all 
of the cases in which the glands were in- 
volved died, this implies that the cures were 
obtained in the tumors of relatively slow 
growth and low malignancy. 


To cure cancer of the mouth it 1s neces- 
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sary to see the case almost at its inception, 
that is before the lymphatics are involved. 
It is even better to destroy a precancerous 
lesion such as a papilloma or area of leu- 
coplakia, or to remove possible causes of 
irritation. Metastasis takes place with 
varying degrees of rapidity, depending on 
the type of growth and, also, apparently 
on the situation. 

It is unfortunate that cancer at its in- 
ception causes no subjective symptoms 
and the patients do not apply for treat- 
ment until the disease is well advanced. 
Patients with cancer or suspected cancer 
are seeking advice much earlier at the pres- 
ent time than was the case IO years ago, 
due to the publicity which has been given 
to the disease by the American Society for 
the Control of Cancer and the various 
Cancer Clinics that have been established. 
On the other hand, the gravity of the 
disease is often not recognized by the first 
physician consulted, or by the dentist. 
Thus 30% of 340 Cases studied received 
poor advice from the first physician con- 
sulted. In many instances the disease was 
diagnosed as syphilis or as a simple ulcer 
and much valuable time was lost in treat- 
ing the patient for these conditions. 

TREAMENT 

The treatment of cancer of the oral 
cavity may be divided into: 

(1) Surgery—using the term in the 
broad sense to include electro-surgical 
methods, or (2) radiation—either as x- 
rays or radium, employed as radon seeds, 
platinum needles, surface application or 
massive doses of heavily filtered gamma 
radiation, or (3) some combination of these 
two methods. 

The treatment may also be divided into: 

(1) The treatment of the original growth, 
and (2) that of the lymphatic areas. 

The actual form of treatment employed 
is influenced by many things that at first 
glance have little relation to the subject. 

ANATOMY 

As has been previously stated, cancer be- 

haves differently in different situations. 


Cancer of the mouth involves the regional 
lymphatics of the neck, but very rarely 
forms remote metastases, or extends be 
yond the clavicle except in the terminal 
stages. If the tumor is situated to one side 
of the midline the glands on that side only 
are usually involved, although cross metas 
tases do occasionally occur. Without going 
into anatomical details the chief groups of 
glands involved, clinically, depending 
what on the situation of the tumor are: 

1. The submental gland. 

2. The submaxillary group. 

3. The tonsillar gland. 

4. Those beneath the upper end of the 
sternomastoid muscle. 

s. Those along the course of the internal 
jugular vein and intimately associated with 
it. 

6. The glands in the posterior triangle. 


Some 


PATHOLOGY 

Other things being equal, we have found 
the prognosis depends more on the degree 
of malignancy as determined by 
scopical examination of the tumor than 
on any other one factor, and this is of 
great importance in determining the treat 
ment of both the local condition and of the 
glands. 


micro 


The following table gives the results of 
the operations on | 
cancer, grouped according to the degree of 


consecutive cases of 


malignancy (Table 1). 
Tasce I] 
RESULTS OF OPERATION PATHOLOGICAL ¢ ( IN¢ 
Cases Cures 
Group 1 } 2 
2 31 
} 24 2 
4 Is 


In this table the extent of the growth and 
the type of operation performed hav 
been considered. The figures imply that 
tumors of relatively low malignancy are of 
slow growth and do not form metastases 
until relatively late in the course of the 
disease. 


not 
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Clinically, in certain cases the degree of 
malignancy can often be recognized. Thus 
the papillary type of cancer seen more often 
on the cheek or the aly eolar process, and 
cancer arising in a patch of leucoplakia of 
long standing are of low malignancy; while 
the nodular, ulcerated type seen more com 
monly on the tongue or the floor of the 
mouth is usually of high malignancy. The 
lympho-epithelioma of the tonsil is highls 
malignant but is in a class by itself, and is 
notably radiosensitive. 

The rapidity with which the glands be- 
come involved also varies with the situa 
tion. This is shown in the following table 
giving the percentage ot cases cured by 
surgical operations, as practically cases 
dying of disease have glandular metastases. 
Cancer of the and floor of the 
mouth is seen to be much more malignant 
than cancer of the 


Table 1 


tongue 


cheek Or upper jaw 


OPERATIVE TREATM 


Sesides the above, the extent of the growth 
and the age and general physical « 


of the patient 


yndition 
obviously influence the 
choice of treatment. 

DEFINITIONS O} 


TERMS EMPLOYED 


Surgical procedures in the treatment of 


cancer of the mouth have been stand- 
ardized for some time, and although there 
are minor changes in technique, the prin- 


ciple of treating this form of metastasizing 
cancer has changed but little. 

The methods and dosage of radiation 
treatment, on 


the other hand, are con 
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stantly changing and being improved, and 
methods approved § years ago are not con- 
sidered appropriate today. 

In determining results of treatment, 
however, it is necessary to study the cases 
treated 5 years previously, and to wait 5 
years to determine the efficacy of the meth- 
ods in vogue at present. 

Radical Operation. Excision of the local 
growth either with the knife or cautery and 
removal of the glands of the neck on the 
adjacent side, together with the sterno- 
mastoid muscle and the internal jugular 
vein from the base of the skull to the clav- 
icle. This operation has been done in two 
stages at an interval of 10 days. If done in 
this manner the operative mortality 1s low, 
and the deformity much less than would be 
expected. 

Incomplete Operation. Wide local exci- 
sion of the growth with or without the use 
of cautery. At present the electro-surgical 
knife is used in most instances but the 
actual procedure is, of course, modified to 
suit the individual case. Excision of the 
upper or lower jaw is done in the usual 
manner. 

Radiation Treatment. Radium has been 
used in the treatment of the local growth 
almost exclusively as seeds of emanation. 
Since 192% gold seeds have been used; 
previously to that, glass. A few cases re- 
ceived surface applications in addition, but 
| have had no experience with the use of 
platinum needles of the element. The x- 
ray has been used in preference to radium 
in most instances in treating the glands of 
the neck, as only 1} gram of radium is 
available at the Huntington Hospital. It 
is given at present, since 1923, with the 
high voltage machine. The patient receives 
a series of 4 treatments, each treatment 
being 800 r units, measured in air, at 80 
cm. distance, and of approximately 2 hours, 
duration. Two or more portals are used. 
When gamma radiation has been used the 
dosage has varied, but at present the pa- 
tient receives approximately 32,000 mch. 
at 10 cm. with 2 mm. of 


lead filtration. 
Two portals are used. 


| 
( ( 
| 
Low 
| 


In studying the group of cases observed 
during 1918-24, the amount and form of 
radiation treatment of the individual cases 
varied to such a degree that it was neces- 
sary to consider each separately and decide 
arbitrarily whether they had received sufh- 
cient or insufficient radiation. In the early 
cases of the series studied the dosage was 
distinctly less than that given at present. 
The figures have not been worked out on 
the more recent cases, but the impression 
is that the results following high voltage x- 
ray treatment are essentially the same as 
those following treatment with the less 
powerful machines. 

TREATMENT 

It is impossible to formulate fixed rules 
for the treatment of these cases; each must 
be considered separately, and the treat- 
ment that seems best carried out after due 
consideration of all the factors that in- 
fluence the prognosis. It is also necessary 
to determine whether the treatment is 
given in the hope of permanent cure or 
whether palliation only is sought. 

Cancer of the tongue is a metastasizing 
form of cancer and it has been the policy 
to treat suitable cases surgically rather 
than by radiation, particularly when deal- 
ing with the lymphatics of the neck, as at 
the present time we have no definite proof 
that all cancer cells when in deeply situated 
lymph nodes can be destroyed by any 
form of radiation applied externally. On 
the other hand, there are relatively few 
cases that are suitable for radical operation 
and much harm can be done by ill-advised 
surgery in advanced cases. 

In the series of 763 cases, 227 or (30°) 
showed no clinical evidence of metastases 
when first seen at the clinic and radical 
operation was performed on 48 of these. In 
other words only 63% of the total cases 
applying for treatment were considered 
suitable for an attempt at cure by radical 
surgical operation. 

If there are obviously cancerous glands 
present in the neck a radical dissection may 
disseminate the disease, although this is 
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not always the case if the tumor is of low 
grade malignancy. On the other hand, 
many cases have been cured in which no 
glands were palpable but in which cancer 
was found on dissecting the neck. A small 
series of cases was analyzed to determine 
the significance of small, palpable glands 
in the neck. It was found that in the cases 
in which small glands were palpable 45°% 
were not cancer, while in the cases in which 
no glands were palpable 34°; showed can 
cer on examination of the tissue removed 
(Table tv). 
Taste lV 
METASTATIC GLANDS 

Glands palpable clinically No glands palpable 

(22 cases) (20 Cases 
Proved cancer 12 Proved cancer 


Proved not cancer 10 Proved not cancer 


Although the radical operation if done 
as described in two stages, in suitable cases, 
has a relatively low mortality (1 in 48 
operations) there are many cases in which 
it is not indicated on account of the age or 
general condition of the patient. There is 
also a group of cases in which the growth 
is of moderate size without palpable glands 
in the neck, but of high malignancy in 
which it is not advisable as it is impossible 
to obtain a cure by surgical methods in this 
type of case if metastases have taken place. 


TREATMENT OF CASES WITHOUT 
CAL 


CLINI 
EVIDENCE OF METASTASES 

Local Growth. There is no question that 
the local growth can be destroyed by se\ 
eral methods. In the early cases we have 
elected to use surgery rather than radium 
in most instances, as the operation has little 
or no mortality and can be done under local 
anesthesia if necessary. The total dis 
comfort is no greater than that following 
radium treatment and the deformity much 
less than is usually supposed. Operation 
also allows a pathological examination of 
the tissues to be made. When bone is in 
volved, surgery is always to be preferred 
to radium as it is difficult to destroy the 
entire growth with radiation without caus- 
ing an osteomyelitis which is very painful. 
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Excision has been done in the past few 
years with the electro-surgical knife and in 
certain cases seeds of radium emanation 
have been implanted in the wound. If the 
tumor is situated at the base of the tongue 
the cheek is split if necessary to obtain a 
satisfactory exposure. Secondary hemor- 
rhage after the employment of electro- 
surgical methods occurs at times, but can 
usually be controlled by pressure, although 
in rare instances it is necessary to ligate the 
external carotid artery under local anesthe- 
sia. Many of these operations recently have 
been performed under avertin anesthesia, 
which from the standpoint of the surgeon 
is vers satisfactory , but it is probably not 
as safe as ether as 
In certain 


a routine anesthetic. 
people, the growth 
of radium emanation 
rather than excision. The bulk of the tumor 
is estimated and the appropriate number of 
seeds introduced about the base and edges. 
This local operation is performed either as 
the first stage of the radical operation, or in 


elderly 
is treated by seeds 


the hope of obtaining a cure in cases with- 
out evidence of glandular metastases. We 
have not advised radiation treatment as a 
preliminary to surgical excision. In 73 
cases without evidence of glandular metas- 
tases in which an incomplete operation was 
performed, that is, excision of the local 
growth without dissection of the neck, 384% 
were living without disease five years later, 
but in all of the cured cases the growth was 
of low grade malignancy. 

Lymphatics of the Neck. In suitable early 
cases without evidence of glandular metas 
tases a radical neck dissection on one side 


is advised, but a preliminary course of 


radiation has not been given because valu- 


able time is lost in so doing. In tumors of 


high malignancy with small but definitely 
malignant glands in the neck the operation 
is not advised as it usually disseminates the 
growth. Radon seeds are not implanted in 
the wound, since after a satisfactory radi- 
cal dissection of the neck there is no place 
to insert them except in direct contact with 
the carotid artery or other vital structures. 
Postoperative prophylactic radiation treat- 
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ment has not been given as a routine. In 
the small series of cases in which it was 
used, in what was considered five years ago 
to be sufficient amounts, the results were 
no better than in a similar series of cases 
which did not receive it. | appreciate the 
fact that the opinions of many radiologists 
ditfer but these are the facts as we have 
seen them in comparing similar series of 
cases in which the extent of the disease, de- 
gree of malignancy and other factors have 
been considered. 

The radical two stage operation was per- 
formed 48 times with 1 death. In 23%in- 
stances, the tissues removed from the neck 
showed cancer. Four of these were cured 

17%). In 25 cases the glands showed “no 
evidence of cancer; 34% of these patients 
were cured. In all of the cured cases the 
growth was of low malignancy (Table v). 


TABLE V 
RESULTS—RADICAL TWO STAGE OPERATION 
Cases % Cures 
Glands proved cancer 23 17 
No cancer demonstrated in glands 25 34 
Operative mortality I 2 


It will be noted that the percentage of cures 
following radical operation, even if the 
glands were not involved, is less than that 
following incomplete operation (Table 1). 
This is due to the fact that there were 
many cases of very early cancer of low 
malignancy in the latter group in which it 
was considered unnecessary to treat the 
lymphatics. This type of growth is usually 
seen on the cheek or alveolar process and is 
papillary in character. If arising on the 
tongue it is usually associated with a patch 
of leucoplakia of long standing. 

In the large group of cases with a rela- 
tively small oral cancer, but in which the 
physical condition contraindicates radical 
neck dissection the local growth is excised 
surgically, although in certain instances it 
is treated by radium seeds. Glandular 
areas in this group have been treated by a 
series of high voltage x-ray treatments, 4 
treatments being given and repeated in 
6 months. There was no appreciable differ- 


fe) Channing C. Simmons J 


ence, however, in the results as far as 
permanent cure was concerned in the cases 
that received x-ray treatment and those 
that did not. 

In the highly malignant form of cancer 
of the tongue, if the tumor is of any ap- 
preciable size we are inclined to treat the 
local growth by excision with implantation 
of radium seeds, or by implantation of 
seeds alone after a biopsy, and irradiate the 
glandular areas of the neck. If metastases 
have taken place the chance of permanent 
cure by any method of treatment is remote, 
and these tumors are at first relatively radio- 
sensitive, but recurrence usually occurs. 

The lympho-epithelioma of the tonsil 
falls in this group and is usually treated by 
radium seeds after the diagnosis is estab- 
lished with x-ray treatment to the neck. 
The local growth can at times be entirely 
controlled by external radiation. Biopsy of 
any of these tumors to determine the diag- 
nosis and grade of malignancy should be 
done with considerable care. When per- 
formed on an ulcerated growth it is not a 
dangerous procedure, but removal of a 
presumably cancerous gland may spread 
the disease. In the few cases in which this 
is indicated a skin incision has been made 
with a knife and the gland excised with the 
electro-surgical knife. 

When the growth is situated at the base 
of the tongue it is usually advisable to treat 
the local condition with radium seeds, un- 
less access can be had through a split 
cheek. A few cases have been excised by a 
lateral pharyngotomy. 


TREATMENT OF CASES WITH OBVIOUSLY 
CLINICAL METASTASES 


This is the most difficult group to treat 
and, unfortunately, cure is not to be ex- 
pected. Much can be done, however, to 
prolong life and temporarily relieve the con- 
dition. As a rule it may be said that the 
cases with obviously cancerous glands are 
incurable. There are a few cases of cancer 
of low malignancy with a solitary metas- 
tasis that have been cured by operation, 
but these are the exceptions. This group 


must not be confused with the group in 
which small glands are present and in 
which it is impossible to determine if they 
are metastatic or hyperplastic. The local 
condition in this advanced group is usually 
treated by implantation of seeds of radium 
emanation, although if it is possible to ex 
cise the entire growth this is occasionally 
done. The glands of the neck are treated by 
high voltage x-ray, the usual treatment at 
present being a series of 4 exposures of 8 
r units measured in air at 80cm. distance, 
each exposure being about 2 hours. It is 
estimated with a portal of the usual size 
that with the secondary radiation the tu 
mor receives about 1300 r units. These 
treatments are repeated about once in 3 
months. In certain instances, individual 
glands are treated by introduction of seeds 
inserted under a local anesthesia, but no 
surgical removal of the glands is attempted. 
More recently in addition to x-ray the 
patient has also been given a treatment b 
the gamma rays of radium, the dosage be 
ing, roughly, 16,000 mch. at 1o cm., 2 mm. 
of lead filtration given in one or two pos! 
tions over the neck. I cannot speak of the 
results of the cases treated in this manner 
as they are too few in number and sufficient 
time has not elapsed since they were treated. 
Results. In the series of cases from 1918 
to 1924 which have been analyzed the x 
ray treatments were usually given by the 
low voltage x-ray machine or by a radium 
pack, smaller doses being used than at pres 
ent. There were 219 cases in this group 
which had what might be deemed sufficient 
radiation to accomplish results. All these 
cases died of disease. Although no perma 
nent cures were obtained life was found to 
have been distinctly prolonged by the 
treatment, when the cases were compared 
with a similar group of cases wnich had re 
ceived no treatment. Life was also pro 
longed by radiation treatment in the cases 
which recurred after operation. 


SUMMARY 


It is impossible to lay down any fixed 
rules for the treatment of oral cancer. Each 
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case must be considered separate ly and the 
appropriate line of procedure determined 
upon after all of the factors that influence 
the prognosis have been considered. It 1s 
also important to determine at the outset 
whether the treatment is given with the 
hope of permanent cure or as a palliative 
measure. 

The local growth can be destroyed either 
by radiation or by operation, but surgery 
is to be preferred in the treat 


nt of early 

nvoly ed. 
If the rules advocated by the American 

College of Surgeons are employ 


cases Or Cases in which bone 1s 1 


ed 1n re- 


porting the results of treatment of cases of 


oral cancer, it is seen that in suitable cases 


more cures result by surgical removal than 


by radiation treatment. 


If the growth is highly malignant and of 


any appreciable size radium treatment is to 
be advised even if there are no palpable 
glands in the neck, as this group is radio 
sensitive and the possibility of surgical cure 
is remote. 


There 1s also a certain group of 


Cases 
with considerable infiltration of tl 
the mouth that respond better to radium 
treatment than to surgical excision. 

In the treatment of the local 
radium gold seeds of emanation 


employed. 


growth by 


have been 


lhe progn¢ ISIS depends more 


ation of the tumor and the degr 


on the situ- 
-of malig 


1e He or of 
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nancy, as determined by pathological 
examination, than on any other one factor. 

The absence of small palpable glands in 
the neck does not necessarily mean that the 
lymphatics are not involved. On the other 
hand, palpable glands are in many in- 
stances hyperplastic and are not necessarily 
diseased. 

Surgery is employed in suitable cases in 
treatment of the glands of the neck, but 
much harm may be done by operation if 
the glands are extensively involved. 

In the cases with obvious metastatic 
glands in the neck, the lymphatics are 
treated by high voltage x-ray supple- 
mented in certain instances by seeds of 
radium emanation. Permanent cure is not 
to be expected but life is considerably pro- 
longed by treatment. 

Radiation treatment has not been used 
as a prophylactic after radical neck dissec- 
tion as in the small group of cases available 
for study it apparently did not affect the 
percentage of cures, in comparing them 
with a similar group of cases not treated. 
In cases of recurrence after operation, how- 
ever, life was considerably prolonged by 
treatment. 

High voltage x-rays are employed in the 
treatment of the lymphatics as sufficient 
radium is not available for treatment as a 
routine measure.” 


} 
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RADIUM AND ROENTGEN-RAY TREATMENT OF 
CANCER OF THE MOUTH* 


By 


BERNARD P. WIDMANN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE radium treatment of intraoral 
cancer has made great advances during 
the past ten years not only as to progress 
in the development of technical procedures 
but also as to the value and limitations of 
these agents with special reference to the 
clinical experience of different sensitivities 
of tumors to radiation according to the 
differentiation of their cellular structures. 
The monumental work of Quick of the 
Memorial Hospital, New York, and Re- 
gaud, of the Curie Institute of Paris, and 
their associates, leaves practically nothing 
to add to the subtle technical procedures 
which they have evolved. Interstitial ir- 
radiation with gold filtered radon “‘seeds”’ 
(0.2 to 0.4 mm.), has been studied experi- 
mentally by Failla,! Quimby and Martin? 
and Cutler.* The clinical application of this 
experimental data by Quick has shown 
most gratifying and even spectacular re- 
sults. He developed a systematic plan of 
dosage that has been charted within a 
range of mathematical precision. 
Regaud® has statistically demonstrated 
a decided improvement in the end-results 
of cancer of the cervix by the use of much 
“harder” or shorter wave-length radiations 
with 1 to 2 mm. of platinum. Low intensi- 
ties of radiation are continued over a per- 
iod of 120 to 240 consecutive hours (§ to 1c 
days) with total doses ranging from 5,00¢ 
to milligram-hours with 5 to 6 points 
of radium. Regaud believes from clinical 
impressions that there is a particular selec- 
tivity of cancer tissue for the very hard 
gamma rays, and that the results are en- 
hanced by the effect of irradiation during 
the different stages of mitosis when the 
cellular selectivity to radiation is theore- 
tically greater. Lacassagne,® Canti,’ and 
others have also demonstrated this fact 


an an an 


cy 


*From the Radiological Department of the Philadelphia 
General Hospital. Read at the Sixteenth Annual Meeting, Ameri 
can Radium Society, Philadelphia, June 8-9, 1931. 


microscopically from sections on succes 
sive days from actual cases treated with 
radium. At the Curie Institute these prin 
ciples of heavy filtrations (1 to 2 mm. of 
platinum) with small intensities of radia 
tion over a long period of time (¢ to | 

days) have been applied to the treatment 
of intraoral cancer with considerable suc 

cess. The length of the metal needles of 
platinum ranges between 15 and 45 mn 

and averages 1 milligram of radium for 
each 15 millimeters of length. Average fil 
tration is 0.§ to 1 mm. of platinum. 

The principles of Quick and Regaud hav: 
been carried out by many other radiolo 
gists with a reasonable duplication of r 
sults. Our own experience according to 
Quick has been most gratifying for 


the 
early 


involvements technically 
within the scope of surgical operabilit 
and even 1n 


lesions 


some of the advanced, in 
operable lesions, the palliative benefits 
were sometimes phenomenal. 

The insertion of radium needles into 
cancer tissue 1s not entirely without dan 
ger. The traumatism of tearing small ves 
sels and macerating tissues 1n a cancer bear 
ing area must not be minimized tn the light 
of possibly setting up an embolic metasta 
sis. The radon “‘seed”’ trocar 1s as large as 
the average metal needle containing the 
radium element. There will always be tech 
nical difficulties of getting an exact and unt 
form distribution of the radium “‘poin 
When practical all interstitial irradiation 
procedures at the Philadelphia General 
Hospital are supplemented with surface or 
“contact” application of radium in heavily 
filtered capsules (metal densities equivalent 
to 2 mm. of platinum), and at the end of 
about 10 days interstitial irradiation is car 
ried out. 


+ 
LS. 


About 60 to 7 per cent of the total dose 


of both the ‘contact’? and interstitial 
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routes are employed as compared with an 
estimated 100 per cent if only one of these 
procedures were employed. The well known 
effects of an endarteritis with a generalized 
fibrosis and obliteration of the finer capil- 
lary blood vessels, leucocy tic infiltration 
and hyalinization of tissues argues for the 
preliminary surface or “‘contact’’ applica- 
tions. A general “‘congested”’ state of the 
tissues will result in ten days, as evidenced 
by the local radium reaction from surface 
applications. 

When the lesion 1s very small, super- 
ficial or even questionably it 1 
probably 


cancer. i 
best completely destroyed by 
electrodesiccation immediately after the 
diagnostic specimen is taken. At the same 
time gold radon “‘seeds”’ or radium element 
needles should be inserted into the base and 
surrounding structures on the basis of a 
potential cancer. This 1s usually not sufh- 
cient radiation if the average metal needles 
are employed because the radium element 
in the needle is usually so far away from the 
eve of the needle 4too mmMm.), that recur- 
rent nodules have frequently been observed 
to occur at the site of the needle puncture, 
with that nearly ap 
proached destructive doses. If the biopsy is 


ever intensities 
negative then further radiation is not given. 
lf the biopsy 1s positiv for cancer, then 
surface applications of radium (gamma 
rays) must be administered over the pri- 
mary site of the lesions, in conjunction 
external radiation to the 
region of both sides of the neck. 


with gelandular 


Karly le 
sions about the hard palate, floor of mouth 
and alveolar processes are generally amen- 
able to surface or “contact” applications. 
If these fegions are treated with interstitial 
radiation then great caution must be exer- 


cised because of the risk of causing bone 


destruction with the usual complications of 


pain and infection. 
Unfortunately the results of the 
tion treatment of 


radia 
inoperable 
1 many dis 
appointments and failures. Statistical com- 


advanced, 
intraoral cancer 1s fraught wit 


putations for these so-called hopeless types 


of lesions are very confusing and at most do 
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not lend very tangible evidence of any 
benefits much beyond the province of pal- 
liation. 


The failure to produce any appreciable 
permanent effects in the majority of a 
large group of advanced cancer cases has 
fostered the conviction that we as radiolo- 
gists are not administering sufficient radia- 
tion. 

Even with a noticeable improvement of 
end-results with the recent development of 
more accurate technical procedures, these 
good results for the most part obtain al- 
most entirely for the early or technically 
operable cases. Technical adjustments have 
been chiefly an enlightenment on the physi- 
cal properties of radiation. It seems reason- 
able that some concerted effort should be 
made to devise some radical radiation pro- 
cedure to overcome the deficiencies of treat- 
ing the very advanced and inoperable le- 
sions. 

The wide range of experimental proce- 
dures and the wealth of data emanating 
from these sources has supported many 
clinical impressions but too often experi- 
mental and clinical data are at great vari- 
ance and sometimes only befog an already 
muddled situation. The resulting phenom- 
ena probably do not change but the inter- 
pretations are not uniform and the clinical 
results do not always harmonize with the 
conflicting and confusing experimental pro- 
tocols. This is particularly true when we 
attempt to analyze these observations with 
reference to the effect of radiation on tis- 
sues. There is a general agreement on the 
changes as seen in the microscopic picture 
i.e. leucocytic infiltrations; alteration of cell 
contour and structure; endarteritis, fibro- 
sis and hyalinization. On the basis of these 
effects alone. technical procedures up to 
now have been developed. 


Short wave-length radiation is one ave- 
nue that lends an approach to administer- 
ing greater intensities than have been 
ordinarily employed, particularly because 
these qualities theoretically admit of greater 
absorption and penetration and certainly 
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the skin is more tolerant on the basis of 
clinical observations. 

During the past two and a half years, 
intraoral cancer at the Philadelphia Gen- 
eral Hospital has been managed almost 
entirely with “surface” or “contact” ap- 
plicators of radium to the primary lesion. 
This procedure was developed as a means 
of combating the advanced and inoperable 
most of which would ordinarily be 
classified as “hopeless” and very often 
would receive only external irradiation to 
the glandular area of the neck or perhaps 
be turned away with no treatment except 
false hopes and sedatives. Some of the ad- 
vanced cases are ideal for interstitial irra- 
diation alone, but in the majority of in- 
stances the extent of involvement would 
necessitate an intensity of irradiation likely 
to precipitate a severe local reaction with a 
resulting condition of misery and suffering 
that would be hazardous for a weak and 
toxic individual who is very often feeble 
not only from disease but from advanced 
age. 


lesions 


These are the complexities that make 
up the picture of “hopelessness” and call 
for the development of some technical pro- 
cedures that will admit of more treatment 
and still preserve the physical integrity of 
the patient. 

The universal adoption of 2 mm of brass 
with supporting physical measurements in- 
dicating the quality as gamma rays liter- 
ally impeded the development of any other 
technical procedures until Regaud*® formu 
lated his theory on “hard” or gamma rays 
(based on clinical and experimental ob- 
servations). Metal filtrations equal to the 
density of 2 mm. of platinum, or 2.5 times 
greater than the density of the usual 2 mm. 
of brass admit a quality of “hard” gamma 
radiation which has shown results clinically 
not comparable by any other technic. 
Pfahler® has also described good results 
from a wide experience with this quality of 
heavy filtration. 

Theoretically the only biological ditter- 
ence in the varying qualities of rays is one 


Widmann 


of absorption and penetration. The shorter 
the wave-length, the greater the penetra- 
tion and absorption. These are essential 
factors for the radiation treatment of ad 
vanced cancer. The surface will 
tolerate greater total intensities over a 
longer period of time than with the “‘softer”’ 
or long wave-length radiation. 

Wood,’ in an experimental study of se\ 
eral thousand animal tumors observed that 
the lethal effect of the rays was the same 
whether “‘hard”’ or “‘soft’’ rays were used. 
This conclusion argues for a quality of 
“hard” or short wave-length rays because 
of its greater penetrative properties. 

LLacassagne,"’ in discussing the value of 
the short wave-length rays, emphasizes the 
greater tolerance of the skin for the harder 
rays in addition to their selectivity for can 
cer and further decries the use of radiation 
for its caustic benefits, intimating that 
chemical caustics and electricity are 
dangerous and more efficient for caustic 
purposes since they can be better con 
trolled. 

The weight of experimental evidence as 
well as a preponderance of clinical impres 
sions points to the theory of a direct effect 
of radiation on cell structure. Since there 
is no pre of, either biologically or phy sically 
of a specificity of any particular quality of 
radiation for cancer and since it has been 
further shown that the lethal effect is the 
same for “soft” and for “‘hard”’ rays, then 
the choice of radiation qualities of very 
short wave-length should be made because 
they admit of greater depth intensities. 


tissues 


less 


There is still considerable discussion as 
to whether grading of tumors is practical 
because of the possible great differences of 
opinion due to personal equation of evalua 
ting the degree of cellular differentiation. 
There are other possible complicating fac 
tors, 1.e. age of patient, location and dura 
tion of tumor and local infections. A biops) 
from the margin, base or center of the | 
sion must necessarily modify the cellular 
characteristics. But all of these difficulties 
cannot minimize the value that the know] 
edge of the cellular picture may afford. 
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Great numbers of cases will eventually out- 
weigh the discrepancies that are certain to 
develop and after all an approximate aver- 
age is all that can be expected. It is true 
that there may be quibbling about the 
degree of cellular differentiation of a par- 
ticular specimen but certainly little argu- 
ment can obtain between a poorly or highly 
cellular specimen. Whether or not these 
factors have any bearing on the eventual 
outcome of radiation treatment must de- 
pend upon a careful checkup of the factors 
of tissue grading, infection, age of patient 
and duration of the disease, coupled with 
detailed studies of the final end-results of 
particular types of irradiation. 

rREATMENT O} 


ADVANCED PRIMARY LESIONS 


[Inoperable cases have shown clinical 
ap- 
plications of heavily filtered radium equal 
to the results obtained with interstitial 
radiation. In some instances the palliative 
benefits were more striking. The technic is 


regressions with surface or “contact”’ 


a conservative means of managing an ap- 
parently hopeless case and affords an op- 
portunity of carrying out a fractional dose 
technic. The great wall thickness of the 
applicators involves a bulky and almost 
awkward instrumentation but with a set of 
stock applicators described by Widmann,! 
the routine treatment of these cases be- 
comes simplified. They are made up speed- 
ily and accurately and with little danger to 
the technician. The planning of a treat- 
ment with assistants and nurses is facili- 
tated and a uniformity of technical proce- 
dures is developed by an almost automatic 
routine. The “pegged” arrangement of the 
capsules for stock applicators 1s varied with 
single capsules, or double capsules, in paral- 
lel or at the right angles to meet adjust- 
ments in the floor of the mouth, dorsum of 
tongue, against the glosso-pharyngeal fold, 
the cheek, anterior pillar, the crevices of 
the upper and lower alveologingival folds 
and against the palate. Flat applicators 
with one, two, three or four capsules are 
easily adjusted against the check, palate 
and dorsum of tongue. 
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The use of 2 mm. of platinum admits of 
wave-length rays more penetrating and 
less caustic than 0.5 mm. of platinum or its 
equivalent of 2 mm. of brass, which is the 
common thickness of filter in general use. 
For economical reasons the use of lead was 
selected. These lead capsules can be made 
to fit any size or number of needles or radon 
tubes. The radon glass seeds are delivered 
to us in silver tubes 0.5 mm. thick. The 
walls of the lead capsules are 3 mm. thick. 
This thickness of lead and silver approxi- 
mates the metal density of 2 mm. of plati- 
num. All applicators are covered with pure 
vulcanizing rubber, 1 mm. thick. The dis- 
tance from the radium point to the tissues 
is 5 mm. Because the lead capsules dent 
and become distorted after long use, they 
have been duplicated in brass with a wall 
thickness of 4 mm. to make up an equal 
density with the lead applicators. 

The increased intensity is about two 
and a half times greater with 2 mm. of 
platinum than with 2 mm. of brass, and 
admits of prolonged treatments, following 
the experience and recommendation of 
Regaud.° 

The lead capsules with 3 mm. walls and 
o.§ mm. of silver produce an erythema with 
350 millicurie-hours in one sitting. If this 
application is divided over a period of ten 
days, in amounts of 150 to 200 millicuries, 
at each sitting, a total dose of 1,000 milli- 
curie-hours can be given. Bachem” has es- 
timated a depth dose of approximately 50 
per cent at 2 cm. depth, with a surface dose 
of from five to ten erythema doses with 1.5 
mm. of brass. 

[onization measurements are not ade- 
quate for determining radiation values 
with filtrations as great as 2 mm. of plati- 
num. Short wave-length rays admit less 
scattered and secondary radiation, but the 
penetration theoretically is greater, and the 
tissue tolerance extraordinarily greater, so 
that a total dosage from three ports about 
a tongue is equal to approximately five ery- 
thema doses in the center of the tongue. 
When this is combined with the external 
radiation through the neck on both sides, 
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the total radiation in the tongue will reach 
six to eight erythema doses. The dorsum 
and under surface of tlfe tongue will be 
given approximately 3} S.E.D. to each of 
three areas. The plaque of three and four 
applicators on the dorsum of the tongue 
requires 1,500 to 2,000 millicurie-hours be- 
cause of its larger area. A dose of 1,000 
millicurie-hours to each of three areas, 
right and left floor of the mouth, and dor- 
sum of tongue, gives a total dose from three 
ports of 3,000 to 4,000 millicurie-hours. If 
the posterior aspect of the tongue is 
treated, an additional 1,000 to 2,000 milli- 
curie-hours will be given. It is significant 
to point out that each “point” area must 
be treated with divided doses. We average 
four applications to each area. Lesser filtra- 
tion with this intensity of radiation is 
dangerous and will probably produce a 
radiation necrosis. Frequently a very ad- 
vanced cheek or tongue lesion requires fur- 
ther treatment and generally an additional 
1,000 millicurie-hours is added. This repre- 
sents the total for a given area, and when 
the dorsum of the tongue and the floor of 
the mouth on both sides are treated, a dose 
of 5,000 to 6,000 millicurie-hours, 0.5 cm. 
distance, will be attained with additional 
treatment, which thus far has been used 
only in very advanced cases. 

The local reaction is marked and usually 
affects all parts about the area treated. 
The intensity of the reaction is about equal 
to the local effects about the cheek, roof of 
mouth, and tongue following interstitial 
radiation of the tongue with radon (gold 
seeds). The reaction appears in about two 
weeks, which is sooner than with the exter- 
nal surface pack radiation, but the total 
intensity of radiation is much greater. 


TECHNIC OF IRRADIATION OF THE NECK 


In order to fulfill a program that would 
permit the delivery of greater quantities of 
radiation to the tissues, the following pro- 
cedures have been followed in treatment of 
the neck: 

(a) All ambulatory patients were given 
high voltage roentgen rays. Two fields 
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one to each side of the neck extending from 
the zygomatic process of the face to the 
base of the neck. Treatments are carried to 
saturation and usually extended over a 
period of about two weeks. 

(b) All hospital patients were given the 
advantage of combined qualities of radia- 
tion as follows: Two types of radiation were 
employed on the skin: a combination of 
roentgen rays, 200 kv., and 0.5 mm. of 
copper, and radium packs with a filtration 
of 3 mm. of lead and 0.5 mm. of silver. This 
amount of lead and silver has a density 
equivalent to 2 mm. of platinum or gold. 
It was found that the combination of these 
two types of radiation, divided over a pe- 
riod of two weeks, permitted 120 per cent of 
a dose of roentgen rays and 125 per cent of 
a dose of radium on the same skin area. 
These factors equal a total of 245 per cent 
of an erythema with combined radiation to 
each side of the neck or a total of nearly 5 
per cent to both sides, with a resulting 
depth dose in the middle of the average 
neck of 23 skin erythema doses. The ery 
thema is intense and appears in about 
twenty-one days and lasts about ten days. 
In certain advanced cases this radiation 
has been carried out more slowly (satura 
tion technic), and has been extended from 
four to six weeks. Divided doses over this 
period of time have permitted as much as 
350 per cent of combined (x-ray and ra 
dium) radiation to a single skin port with 
out damage. The radium packs are 10X 1S 
cm., with 4 cm., distance. If this pack is 
given at one sitting the erythema dose is 
15,000 millicurie-hours. If divided into four 
sittings of 48 hours each (¢,000 millicuries), 
a total dose of 20,000 millicurie-hours can 
be given. Quimby and Pack" observed an 
increased skin tolerance with combinations 
of different wave-length radiations (“‘soft”’ 
and “‘hard). 

Our routine treatment of intra-oral can 
cers (hospital patients), therefore, is to plan 
four radium packs of 48 hours each (to- 
tal 5,000 millicurie-hours) to each side of 
the neck, making a total of eight packs, 
with a total dose of 40,000 millicurie-hours. 
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This makes a total of 384 hours. On the 
day of rest between radium treatments a 
roentgen-ray treatment is given to each 
side of the neck. A total of six 20 per cent 
doses is given to each side of the neck. 
Sometimes radium packs alone are used, 
and as much as from 50,000 to 60, 


milli- 


curie-hours have been given to both sides of 


the neck in from six to eight weeks, or 


to . to a single skin port. 


RESULTS 


An attempt to evaluate the results of the 
radiation treatment of advanced intraoral 
cancer was confined almost entirely to clini- 
cal impressions that are obviously only 
palliative in character. 

Ninety-two cases of advanced intraoral 
cancer were studied. All presented primary 
lesions technically inoperable. The prede- 
termined plan of irradiation was completed 
in each instance. Forty-six cases were over 
60 years of age; 17 Cases were over 70 years, 
and 2 cases were 80 and 81 years of age. 

Of 92 cases 11 were females, and 4 were 
colored tongue). Six out of 41 cases showed 
positive Wasserman reactions. 

Of 9 62 or 67.5 per cent had cer- 
vical gland metastasis (21 cases with bi- 
lateral involvement). Of these 6 21 
are living I to of these 21 cases 


2 cases, 
2 cases, 
years; 7 
showed complete clinical regression of the 
palpably enlarged cervical nodes. 

Thirty cases with extensive inoperable 
primary involvement remained free of pal- 
pable cervical node enlargement (6 months 
to I year); 11 of these 30 cases died without 
palpable evidence of enlarged cervical nodes. 

Tumor grading did not reveal any def- 


LOCATION M 
Lip 
Tongue and floor mouth 2 4 
Buccal I 
Palate 
Tonsil 18 
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nite information except in a few instances; 
of 27 tongue lesions were graded as type 
III and clinically did show a more prompt 
regression. 

All lip lesions (21 cases) were graded 
almost equally as types I and I1; the buccal 
lesions (10 cases) were similarly graded. 

Six of 7 palate lesions were graded as 
type II; only one case was graded as type 
IV and lived one month after start of treat- 
ment. 


Four of 18 tonsil lesions graded as type 
IV showed complete clinical regression. 
These cases were outstanding illustrations 
of radiosensitivity. One of these cases de- 
veloped uncontrollable cervical metastasis 
within one month after starting treatment 
(metastasis not palpable at beginning of 
treatment). 

Of 51 living cases, 24 showed complete 
clinical regression of the primary lesion. 
Of these 24 cases, 15 involved the lip, 4 
tonsil and palate, 3 cheek and 2 tongue. 

The greatest obvious palliative benefit 
obtained in this group of cases has been the 
effect of irradiation on cervical node metas- 
tasis-retardation, partial to complete re- 
gression, but more particularly the com- 
plete absence of gland involvement in 
many advanced cases even though the 
primary lesion was not cured. 


As stated above an attempt to set down 
results on the basis of any statistical com- 
putation would only be misleading and 
confusing. Phenomenal palliative benefits 
obtain even without apparently increasing 
the longevity cycle. Regression of the pri- 
mary lesion as well as the metastatic nodes, 
diminished pain, general improvement in 
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health and strength and even gain of 
weight with return of appetite and almost 
normal function of swallowing are criteria 
that clinically indicate indubitable evidence 
of improvement. 

In the light of our present knowledge, 
inoperable cancer is essentially a radiologi- 
cal problem. The only other alternative is 
to do nothing. 

While 51 of 92 cases are living, these 
figures by no means are intended to imply 
success. The value of this study is an at- 
tempt to appraise clinical impressions aside 
from any theoretical or experimental stand- 
ard with special reference to the manage- 
ment of an advanced type of cancer of the 
mouth not readily amenable to the usual 
procedures that have been successful in the 
treatment of early or operable intraoral 
cancer. This experience certainly confirms 
the observations of Regaud® on improved 
results with “hard” or gamma rays (using 
metal filters with densities equivalent to 2 
mm. of platinum). 

If further progress in radiation therapy is 
to be made then every effort should be 
strained to devise technics that will permit 
the administration of greater intensities 
than are being employed at the present 
time, and still preserve the integrity of the 
skin as well as the individual. 

The end-results were studied 1n coopera- 
tion with Dr. T. Kapo, radiological stu- 
dent on service at the Philadelphia General 
Hospital. This assistance is hereby 


grate- 
fully acknowledged. 


SUMMARY 


1. Many early cancers have been amen- 
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able to a manifold variety of technics in 
the hands of experienced radiologists. 

2. Various treatment procedures are dis 
cussed. No adequate technic has _ been 
developed to efficiently cope with advanced 
inoperable cancer. 

3. The value of irradiation of advanced 
intraoral cancer may be defined as largely 
palliative, and probably dependent upon 
highly cellular and therefore radiosensitive 
lesions. 

4. Improved results in the radiation 
treatment of advanced cancer of a resistant 
type apparently demands a technic and 
quality of radiation that will permit admin 
istration of greater quantities of radiation. 

5. The use of additional radiation must 
depend upon “hard” or short wave-length 
rays, because of their greater penetrative 
properties, with a definitely increased skin 
tolerance. 

6. A description is given of stock of ap 
plicators for surface or “‘contact”” radium 
treatments with discussion of technic. 

7. Radium filtrations with densities equiv 
alent to 2 mm. of platinum are advocated. 
This is approximately two and a half times 
greater than the usual filter of 2 mm. of 
brass. 

8. Results in advanced cases are largely 
palliative and not amenable to statistical 
computations. 

g. The technic described—‘‘contact”’ or 
surface applications (metal densities equal 
to 2 mm. of platinum) 
proved results on the basis of clinical im 
pressions.* 
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THE TREATMENT OF METASTATIC INVOLVEMENT OF 
THE NECK SECONDARY TO INTRAORAL CANCER* 


By ORVILLE N. MELAND, M.D. 


Sotland Clinic 
LOS ANGELES 


EFORE laying down any special rules or tuberculosis. When anatomically perfect 

for the treatment of malignancy in the and physiologically active, it carries on, 
cervical lymph nodes, it is well to recall but when damaged a foothold is easily 
their function. These little collections of gained. It then enlarges; the center be 
lymphoid tissue represent the first line of comes necrotic and perforation through its 
defense when an infection or any foreign capsule into the surrounding tissues or 
substance gains entrance to the body. If through the skin takes place gradually. 
the invader is repulsed, no further progress In analyzing our cases of intraoral malig 
than the first node is made; however, if not nancy from 1924 to 1930, we find that 52 
stopped it becomes generalized as a septi- patients have come for examination or 
cemia. Likewise in malignancy when dis- treatment; many of whom were very early 
semination commences, it is the firstlymph cases, but a great number were advanced. 
node that bears the brunt of the attack. It When classified we find the following inci 
resists until it is completely filled and its dence of metastasis to the cervical lymph 
capsule ruptures, when further spread nodes (Table 1). 


TABLE I 
Tongue and 
Lip Cheek and Floor of Tonsil and 
\lveolus Mouth Larynx 

Nodes at first examination. 22 25 36 39 
No nodes at any time. 248 $4 48 14 
Developed glands while under 

treatment. 1¢ 2 4 
Recurrent postoperative nodes 3 I 5 

Total 25d $2 G6 
takes place to the next in line. Inasmuch A close study shows that less than fifty 


as the node is essentially a filter and since percent developed metastasis to the nodes 
the spread of carcinoma, especially in this during the course of their disease. The 
locality, seems to be embolic, the progress incidence was as low as tw enty percent In 
of carcinoma is hindered by an intact gland. the lip cases and as high as seventy -five 
Although there are no studies to corro- percent in the tonsil group. It must not b 
borate this, it is probable that normal epi- inferred that all patients that showed no 
thelial cells are swept along the lymph development of metastases got well. An 
stream to the nearest node where they are appreciable number succumbed to their pri 
destroyed, as is the intective organism or a_ mary disease, either as a result of sepsis or 
foreign body. The same process takes place because of a sudden massive hemorrhage. 
in cancer. The defense is perfect as long as_ Since the rate of metastasis has become 
the node is not or has not been damaged by more and more apparent to us, it has been 
a previous pyogenic infection, by syphilis, our practice to deal with the cervical lymph 

* Read at the Sixteenth Annual Meeting, American Radium Society, Philadelphia, Pa., June 8-9, 1931. 
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nodes conservatively in the presence of 
intraoral cancer. This corroborates the 
work done by Quick at the Memorial 
Hospital. For this reason patients, as they 
come in, are placed in one of three groups 
and dealt with as presented below. 

I. Prophylactic Group. In this group of 
patients there is no clinical evidence of ma- 
lignant disease 1n the regional lymph nodes. 
They are subjected to high voltage x-radia- 
tion which 1s pushed to the point of satura- 
tion on the side where metastasis may be 
expected, while on the opposite side only 
fifty percent of this regular dose is given. 
Sometimes the question arises as to whether 
a radium pack should be used; if so, we ad- 
minister about 6 milligram-hours, fil- 
tered through one millimeter of brass, at 
three centimeters’ distance, over the sus- 
pected side. We feel, however, that since 
the treatment is purely prophylactic it is 
more economical for the patient if x-radia- 
tion 1s administered, as it eliminates hos- 
pitalization. After such a course the individ- 
ual is kept under close observation and 1s 
examined carefully at monthly intervals 
over a period of one year. If there is no 
evidence of disease nothing more is done; 
however, if palpable nodes do appear the 
patient is treated as in the following group. 

Il. Surgical Group. individuals 
have one or more intact, movable, palpable 
unilateral nodes which are anatomically re- 
movable by methods. All such 
a thorough course of 
x-radiation, as in the preceding group, over 
a period of three or four weeks, and if no 
perceptible change takes place, two courses 


These 


surgical 
patients are given 


remain open— either a resort to radium in 
the form of a pack or to electro-surgery. 
Those who, for one reason or another, re- 
fuse surgery or who are not good risks 
because of coexisting disease, are treated 
with a radium pack at three centimeters’ 
distance, at which time 10, milligram- 
hours are administered. This sets up a se- 
vere the radiosensitive 
types of cell there may be a complete retro- 
gression. 


reaction, and in 


It surgery is decided on, it is done after 
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the edema incident to the x-radiation sub- 
sides. The anesthetic is either avertin or 
ether in oil, administered rectally so that 
the field is not encroached upon by the 
anesthetist, and the skin is prepared with 
five percent mercurochrome in alcohol and 
acetone. The involved area is then carefully 
exposed by electro-surgical methods. In 
some patients the fascia, involved nodes 
and submaxillary glands are removed in 
toto, while in others the involved node is 
isolated and completely destroyed by elec- 
trocoagulation. Following this, radium nee- 
dles containing one milligram of the ele- 
ment and filtered through five-tenths mil- 
limeters of platinum, are inserted around 
the edges of the wound and allowed to 
remain for about five days; in other cases 
the wound is closed with drainage and after 
a week, when closure is assured, a radium 
pack is placed over the operative tract 
at three centimeters’ distance, giving a dose 
of about 5000 milligram-hours. In two or 
three patients on whom this method was 
tried, and in whom there was fixation to the 
mandible, a persistent sinus with subse- 
quent exfoliation of dead bone has resulted. 
This may take from four to six months, but 
once accomplished the wound heals and 
there is complete restoration of function. 

Another method which we have tried in 
cases where only a small node is palpable 
is blind needling with the platinum radium 
needles. This may be successful but, ordi- 
narily, open exposure and insertion is a 
safer and more accurate method. 

If the deeper chain of nodes is involved 
and surface irradiation has been carried 
out, a complete block dissection, as de- 
scribed by Crile, is sometimes done. Un- 
doubtedly many patients are cured by this 
radical method, but the frequency of local 
recurrence and the appearance of distant 
metastasis in individuals apparently well 
locally, prompts us to believe that in only 
the very early cases is it successful. 

IW]. Palliative Group. Those individuals 
who come in with massive fixed nodes on 
one side, or who come in with multiple 
though movable nodes on both sides of the 


neck, are placed in this class. They repre- 
sent advanced cancer or a very rapidly 
growing malignant process, and treatment 
is given with two things in mind. 

(a) To retard the progress of the disease. 

(b) To relieve pain and prevent rapid 
breaking down of the masses. 

This is accomplished to a certain extent 
by surface irradiation with minimal doses 
of x-radiation and by radium packs. The 
dosage is roughly about fifty percent of an 
erythema. By this means the patient is 
saved much discomfort and the necessity 
of isolation because of sloughing, breaking 
down nodes which take place after intense 
irradiation and poorly executed surgical 
procedures. 


DISCUSSION 


Surgical textbooks, in dealing with the 
subject of intraoral cancer and secondaries 
in the neck, usually dismiss the subject 
with the advice to do a routine block dissec- 
tion or a radical dissection of the submaxil- 
lary triangle. In our experience this advice 
seems to indicate that in fifty percent of the 
cases such surgery would be superfluous. 


Orville N. 


Meland Jury, 1931 
Standardization of treatment is an aim of 
modern medicine, but certainly in the field 
of cancer:it is necessary to individualize 
therapy. The fact that a patient with intra 

oral cancer develops a node does not neces 

sarily mean that it is the seat of malig 

nancy, for undoubtedly some of these nodes 
are inflammatory. Though we have had no 
experience with the needling method of 
doing biopsies, we feel that this will give 
important information in dealing with sus 

pected enlarged nodes, and if involvement 
is discovered it will enable the physician to 
lay out the proper combination of surface 
and interstitial irradiation after electro 

surgical exposure. As time goes on, it seems 
that one is justified in dealing with the 
cervical lymph nodes more conservatively 
than formerly. Proper surface irradiation 1s 
advisable, and if this fails one can then fall 
back on electro-surgical exposure and the 
use of radium needles. The results seen 
following this type of management produce 
less disturbance of function, more comfort, 
and just as great a degree of life expectancy 
as with the radical methods.” 


* For discussion se¢ page 39 
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THE TREATMENT OF MALIGNANT LESIONS OF THE 
MOUTH BY CONTACT APPLICATIONS OF RADIUM* 


By G. W. GRIER, M.D. 


PITTSBURGH, PENNSYLVANIA 


ECAUSE of a somewhat similar ap- 

pearance and extent of involvement, 
one is apt to consider epithelioma in the 
mouth as belonging in the same class with 
epithelioma of the skin. However, there is a 
great difference in structure, tendency to 
metastasize, reaction to radiation and con- 
sequently, in prognosis. 

A great majority of epitheliomata of the 
skin, especially if located about the face, 
are of the basal cell variety. These tumors 
havea very slow growth, they seldom metas- 
tasize, and they are usually quite suscep- 
tible to radiation. On the other hand, ept- 
dermoid carcinoma of the oral cavity is 
almost always of the squamous cell type. 
This lesion, even when occurring on skin 
surfaces is much more malignant than the 
basal cell type, it metastasizes early and is 
extremely resistant to radiation. This lesion 
is very hard to cure even on cutaneous sur- 
faces where it is easily accessible. It is in 
finitely more difficult to control in the 
mouth where, in addition to the customary 
drawbacks one encounters 1n malignancy, 
there are added the complications of heat, 
moisture and infection, all of which stimu 
late the growth of the cancerous process. 
The lymphatic drainage about the mouth 
is very plentiful and it is seldom one sees a 
patient for the first time who is suffering 
from this disease and in whom the cervical 
lymphatics are not already involved. 


Kor these reasons there 1S little cause for 


wonder that the mortality from cancer of 


the mouth is so high. Even in those 


cases 
where by skillful and appropriate treat- 
ment the extremely difficult task of eradi- 
cating the primary lesion is achieved, the 
patient still has less than an even chance 
of surviving his metastases. Since the part 
allotted to me in this symposium is the 
consideration of the treatment of the pri 
mary lesion by contact applications of ra 


* Read at t Sixt th A ial Meeting, A Ra 


dium, I shall not go into any details con- 
cerning the treatment of the metastases, 
although this is usually the more important 
and difficult part of the treatment. 

[ have felt for a long time that one of the 
principal causes of failure in the radiation 
treatment of malignancy was under dosage. 
This is often unavoidable because of the 
nature and location of the involvement, 
but I believe that many times we under 
dose a case which is readily accessible be- 
cause of a failure to realize the amount of 
radiation necessary to destroy the lesion. 
The work of Martin, Quimby and Pack? in 
which they show that from seven to ten 
times an erythema dose delivered to all 
parts of a cancer is necessary to completely 
devitalize the tumor should be a lesson to 
every one practicing radiotherapy. I had 
arrived at a much similar conclusion many 
years ago regarding the dosage necessary 
to cure epithelioma of the face. Since these 
lesions are almost all basal cell types and 
quite radiosensitive, it seems probable that 
squamous cell epithelioma which is known 
to be highly radioresistant requires even a 
larger dose for complete eradication. 

While there are several other advantages 
in the use of contact applications of radium 
in oral cancer, the question of adequate 
dosage is a very important one since larger 
doses can be routinely employed with less 
injurious effects by this method. These 
larger doses are possible because of the 
greater filtration which can be employed 
and also because of the greater distance 
between the radium and the lesion. The 
amount of filtration possible in interstitial 
radiation even if gold or platinum seeds or 
platinum needles are used, cannot of course 
be compared with that which may be used 


Martin, H. E., Quimby, E. H., and Pack, G. T. Calculations 
f tissue dosage in radiation therapy (s nd report). Am. iF 
RoenTGENOL. & Rap. Tuerapy, April » 490-506. 
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in surface applications. This greater filtra- 
tion results in a higher percentage of gamma 
radiation which has less escharotic effect 
per given number of milligram hours than 
where less filtration is used. 


Kic. 1. Various shaped applicators for different lo 
cations in the mouth. 


In my earliest endeavors to treat cancer 
of the mouth, a lack of fixation appliances 
prompted me to use a small amount of fil- 
tration in an effort to apply a dose in the 
shortest possible space of time. The result 
of this technic was a violent surface reac- 
tion, but no appreciable effect on the course 
of the disease. With improvement in de- 
vices to hold the radium in contact with the 
lesion as long as desired, filtration was 
gradually added and the length of exposure 
proportionately increased. Beneficial ef- 
fects promptly followed this change in 
technic. In addition to the higher percent- 
age of gamma radiation, another advantage 
of contact application is the absence of risk 
of infection which is always present when 
interstitial radiation is used. This risk was 
probably greater with the old glass seeds 
than with gold or platinum seeds because 
of the area of necrosis which was always 
present immediately around the seed. The 
use of radon or radium element inside of 
platinum needles allows of a greater thick- 
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ness of wall for filtration purposes and de- 
creases the likelihood of local necrosis. 
However,,.since it is impossible to sterilize 
the field of operation in these cases, there 
is always a certain danger of carrying infec 
tion into the deeper tissues when the ra 
dium is inserted. If this happens extensive 
sloughing may result and this, of course, 
adds greatly to the patient’s discomfort 
and to his toxemia. 

According to Ewing? the chief causes of 
death in cancer of the mouth are pneu 
monia, septicemia, edema of the glottis and 
hemorrhage. If the introduction of radium 
should by chance spread infection and in 
duce sloughing, toxemia would be increased 
and the danger of hemorrhage become more 
probable. If too large a quantity of radon 
is used in each seed, or if the seeds are 
placed too close together, the danger of 
sloughing is, of course, much greater. The 
first factor is easily controlled, but it is 
not always possible to be certain just what 
relation individual seeds bear to each other 
in the depths of the tissues and an error in 
judgment of this sort may end disastrously. 
If buried radium or radon is placed too 
close to bone the periosteum will be de 
stroyed and the complication of necrosis of 
bone will have to be dealt with. If the treat 
ment has been successful in eradicating the 
cancer this problem may be met by surgical 
procedures, but in any event the 
valescence will be extremely protracted and 
distasteful to the patient. I have seen cases 
of this sort drag on for one or two years 
after the cancer was destroyed to the in 
tense dissatisfaction of the patient and 
worriment of the doctor. This complication 
has not happened to us in any case treated 
by contact applications. 


con 


It is probably true that in the hands ot 
one who spends all his time in treating 
cases of cancer of the mouth by interstitial 
radiation many of the untoward complica 
tions mentioned may seldom occur. How 
ever, the general radiologist who treats the 


cases of cancer of the mouth as they appear 


2 Ewing, James. Neoplastic Disease 
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in his practice from time to time will, I be- 
lieve, do better if he adopts contact applica- 
tions as his routine procedure, reserving 
interstitial radiation for those cases where 
contact applications are impossible. I also 
believe if he is careful that his results will 
compare favorably with those of the super 
specialist using interstitial radiation. There 
are, of course, locations in the mouth in 
which it is not possible or practical to use 
contact applications. Areas which are ob- 
vious In this respect are the tongue, or in 
and around the tonsil. If it is not possible to 
place the radium in contact with the lesion 
and hold it there for a sufficient period, then 
interstitial radiation must be resorted to. 
The length of treatment will, of course, de 
pend on the amount of radium available 
and the size of the lesion. I do not believe 
it should be less than 750 milligram hours 
for each unit of radium applied. Where 
units are placed side by side allowance must 
be made for the overlapping effect of each 
unit on the neighboring area. This dose will 
have a superficial escharotic effect but will 
not produce sloughing. 

Another advantage of contact applica 
tions is that it 1s not necessary to wait fora 
considerable period while the mouth is 
being cleared of infection before beginning 
treatment. This is usually advisable where 
interstitial radiation is to be employed, 


since the danger of introducing infection 
into the deeper tissues is too great other- 
wise. The combination of an infected slough 
plus the original cancer is usually fatal. | 
hold a little ditferent view regarding cancer 
and oral sepsis than has been expressed by 
some authors. It may be that a badly in- 
fected mouth may hasten the progress of an 
existing cancer, but | doubt if it 1s often an 
actual causative factor in the absence of 
some of the commonly known irritative con- 
ditions such as sharp teeth, ill fitting den- 
tures, or the use of tobacco. It 1s true that 
the average case of cancer of the mouth 
usually presents a very foul and infected 
mouth, but I believe this 1s largely an effect 
rather than a cause. It 1s obvious that a 
patient with such a sore in his mouth can 
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not carry out the customary processes of 
cleanliness. Even in those patients whose 
habits do not include a proper oral hygiene 
the mouth is usually kept reasonably clean 
by various hard and rough articles of diet 


Kic. 2. Applicator 1: 
of the mouth. 


position for lesion in the floor 


which are necessarily omitted after cancer 
develops because they would be painful to 
take into the mouth. 

Where contact applications of radium are 
employed the treatment can be carried out 
at once, since the traumatism incident to 
the application is not great enough to runa 
risk of spreading infection. As the cancer 
improves following treatment the infection 
in the mouth gradually lessens and as arule 
when the same period of time has elapsed as 
would have been necessary to clean up the 
mouth preparatory to interstitial radiation, 
the cancer is well on the road to recovery. 
I believe it is unwise to extract teeth in can- 
cerous areas, or to otherwise traumatize the 
area of invasion in efforts to clean up the 
mouth before treatment as the disease may 
be spread by these efforts. To open up a 
tooth socket in the midst of a cancerous 
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lesion seems to me inadvisable and may 
result in worse complications than the re- 
tention of an infected tooth. If offending 
teeth are not actually in the involved area, 
they should be extracted as soon as possi- 
ble 

The technic which I have used for some 
years to hold the radium in position has 
been previously described before this So- 
ciety.’ I still use the same method with- 
out any important modifications except 
that as time goes on I am inclined to use 
larger doses. Radium element is used in the 
form of 12} milligram needles. These nee- 
dles are placed in brass capsules having a 
wall 1 millimeter thick and these in turn 
are placed in rubber tubing. The most com- 
mon distribution of the radium is in 25 
milligram units, although this may be al- 
tered to suit the lesion. Thus, if the lesion 
is a small one and can be covered by one 
capsule, | commonly use 50 milligrams for 
this purpose. In larger lesions, 25 milligram 
capsules are placed side by side, using 
enough to cover the lesion. Large lesions on 
the inside of the cheek are sometimes diffi 
cult to treat if the patient has all his teeth 
on that side because there is not room 
enough for the radium between the teeth 
and the cheek. Under these circumstances 
each needle is placed in a separate small 
brass filter and these are laid in a row and 
covered with a thin piece of rubber, or two 
or three layers of adhesive plaster. The 
radium prepared in the manner described 1s 
then fastened on the end of a strip of sheet 
lead about an inch wide and 6 inches long. 

For treating the roof of the mouth, or in- 
side of the cheek, a simple flat strip is all 
that is necessary. This is covered with ad- 
hesive plaster to absorb the secondary ra- 
diation from the lead. It is then introduced 
into the mouth with the radium in contact 
with the lesion. The portion of the lead 
strip which projects from the mouth is bent 
around against the face and fastened there 
with adhesive plaster and bandages. The 


} Grier, G. W. Treatment of intraoral carcinoma by contact 
application of radium. Am. J. RoentGcenor. & Rav. THerapy, 
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lead is sufficiently rigid to hold the radium 
where it is placed, but of course, is flexible 
enough that it may be bent into whatever 
shape is necessary to bring the radium into 
approximation with the lesion. The bending 
of the lead strip is, of course, done outside 
the patient’s mouth. Another advantage of 
using lead for this purpose is that it may be 
used to protect normal structures from the 
action of the radium. One side of the ra 

dium is naturally against the lead protect 

ing tissues on that side, but if it is necessary 
the lead may be bent around the edges of 
the radium also, thus giving protection in 
more than one direction. 

For lesions under, or at the side of the 
tongue, or on the alveolar process, the lead 
must be bent into special shapes which will 
not only hold the radium in position, but 
will protect surrounding parts as much as 
possible. These shapes will vary, depending 
mainly on the extent and location of the 
lesion and the presence or absence of teeth 
in the proximity of the lesion. Considerable 
patience and ingenuity is sometimes neces 
sary to make a satisfactory applicator, but 
there are few lesions in the locations named 
which cannot be successfully treated in this 
manner. If the lesion appears to be of such 
a nature that an applicator cannot lx 
fitted into it, | make a “trial fitting” so to 
speak and if unsuccessful in getting accu 
rate approximation, the case is treated by 
interstitial radiation. 

The length of application is usually fif 
teen hours with so milligrams in one unit; 
sixteen hours with two or three 25 milli 
gram units side by side; and eighteen hours 
with 123 milligram units side by side. lor 
convenience the brass filters are usually 
placed in a section of rubber tubing with 
walls 2 millimeters thick for secondary fil 
tration. Where it is necessary to have the 
apparatus as small as possible, two or three 
thicknesses of adhesive plaster entirely 
over lead and radium results in smaller 
bulk and will serve, although I prefer the 
rubber tubing where possible. | doubt if the 
filtration value is much different, but be 
lieve that the slight extra distance is an 
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advantage. Such an apparatus ina patient’s 
mouth is naturally far from comfortable 
and an opiate is usually necessary to make 
the treatment endurable. Atropine also 
helps in keeping down the excessive saliva- 
tion which naturally arises from the pres- 
ence of this apparatus in the mouth. 

As a result of this treatment a radium 
burn of the first degree ensues. In about 
ten day s the area exposed becomes covered 
with a thin white slough. Curiously this 
reaction gives little or no pain. It disap- 
pears in from four to six weeks, at which 
time it is customary to find that the malig- 
nant lesion has disappeared also. If the 
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lesion has not healed from this treatment 
and it is certain that the radium was in 
accurate contact for the required time, I 
doubt if a repetition of the treatment will 
be of any value. If the failure to achieve a 
cure appears to be due to a displacement 
of the radium during treatment, or a failure 
to cover the lesion from other causes, the 
treatment may be repeated, using a similar 
technic. However, the object of the treat- 
ment is to destroy the lesion in one dose 
which I believe is the proper policy to 
adopt in the treatment of any malignant 
lesion if it is feasible to do so.* 


* For discussion, see pa 9 
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*UCCESSFUL radiation therapy of intra- 
oral cancer requires the use of intersti- 


tial irradiation in a large percentage of 


cases. Since most intraoral growths are 
highly radioresistant, the tissue dose must 
be large, and therefore should be confined 
as much as possible to the tumor and 1 

immediate neighborhood in order to remain 
within the tolerance of adjacent normal 
tissues and the organism as a whole. Such 
a relative concentration of the tissue dose 
is possible only if the radiating source is 
placed within the tumor. In practice, it is 
often of advantage to combine external and 
interstitial radiation, but physical calcula 
tions will demonstrate that the buried 
source is more efficient and will produce a 
far greater local effect with a minimum 
drain on the local and general tolerance. 

It will be generally agreed, we believe, 
that adult intra-oral squamous carcinoma 
cannot be dealt with successfully by exter- 
nal irradiation alone. We have repeatedly 
shown’,’ that such tumors “7 at 


ter a tissue dose of about 4 s.£.p. (skin ery 
thema doses) delivered Within Io to 2 
days, and we have not found intraoral 


squamous carcinoma to regress with less 
than 6 s.e.p. The average range of lethal 
doses in over 100 measured cases lies be 
tween 7 and 10 s.£.D. Anyone familiar with 
depth doses from external applicators will 
concede the impossibility of delivering such 
doses to the midline of the oral cavity by 
external irradiation alone. Transitional 
cell carcinoma and certain other anaplastic 
and radiosensitive growths usually found in 
the nasopharynx, oral pharynx, and hypo- 
pharynx may be successfully dealt with by 
heavy external irradiation alone. This type 
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of growth 1s not included 1n what we term 
squamous carcinoma in the present discus 
sion. 

Interstitial irradiation may be applied 
either in the form of needles or permanently 
buried implants. Needles containing either 
the element or radon are removed after the 
delivery of a desired quantity of radiation 
Seeds are ordinarily permanently buried 
and, since they contain radon, their dosage 
depends on their original strength. 

Glass seeds filter 
Jane 


(bare tubes) without 
were first devised by Duane, but 
way? and ( Juick* were first to use 
tensively. 


them ex 
Glass seeds of sufficient strength 
to be useful in therapy always weenie focal 
necrosis because of the preponderance of 
the non-penetrating beta radiation which 
was largely absorbed in the first few milli 
meters of tissue. This focal necrosis was a 
distinct disadvantage since multiple focal 
areas of slough frequently caused 
down of the entire mass. 

In Failla* designed the gold seed 
with a filter of 0.2 mm. 
since been increased to 0.3 mm. gold. Since 
1925, we have not employed the glass seed 
at Memorial Hospital and at present the 
gold seed (5 mm. long, 0.75 mm. 

.3 mm. gold filter) is by far 
widely used form of interstitial irradiation 
at our institution. It has the advantage of 
small bulk and sufficient filter to remove 99 
per cent of the beta radiation which caused 
the undesirable necrosis with the glass seed 

1). 


a break 


gold which has 


diameter, 
the most 


We believe the gold seed to be the most 
efficient and practical form of applicator 
for interstitial irradiation in intraoral can 
cer. Since gold seeds were devised in 1925, 
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over 2¢ interstitial applications have 
been given by this means in the Intra-Oral 
Department. Needles containing the ele- 
ment or radon are preferred in some clinics 
The Curie Institute, Radiumhemmet and 
others), and in some situations will serv eas 
well as seeds. However, a careful considera- 
tion of the relative advantages and disad 
vantages of each, we believe, will demon- 
strate the superiority of gold seeds for 
Me- 


morial Hospital, needles and seeds were 


general use. In our department at 


used in separate groups of similar cases for 
over a year. On the basis of comparative 
results, needles were then discarded in fa 
vor of seeds for practically all intra tumoral 
irradiation. 


er Ss tre Ss tl 
sert Phe te us ( trocat 
\ t ac t of the s 
Interstitial radiation with element nee 


dles requires hospitalization with constant 
supervision to guard against loss. Therefore 
the number of patients treated by this 
means depends not only on the available 
radium supply, but on bed space, which is 
quite limited in most clinics. In intraoral 
cancer particularly, hospitalization is fre 
quently both unnecessary and undesirable, 
since a considerable percentage of patients 
prefer to remain ambulatory and even pro 
ductive during treatment. Bed space may 
be far better utilized for those requiring 
operative 


interference or nursil 


With radon implants, the entire treatment 


Care. 


may be given in the out-patient depart- 


ment in the average case. The patient goes 
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Fic. 2. Case J. D. Car 


: inoma of the lat ral border of 
the tongue, 


cm. in size. “Squamous 


carcinoma, grade 2, radioresistant. 


ic. 3. Case J. D. The previously involved area two 
half vears after treatment 


irradiation and 21.0 mc. of radon 


and a with external 


in gold seeds. 
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Kic. 4. Case T. S. Infiltrating carcinoma of the cheek 
at the angle of the mouth, 4.5 X 4. 
“Squamous carcinoma, grade 1, 


<1.5 cm in size. 
radioresistant.”’ 


Kic. 5. Case T. S. The growth three months after 


external application of the radium tray and im 
plantation of 32.0 mc. of radon in gold seeds. 


and George S. Sharp Jury, 1931 
home immediately after treatment, with an 
appointment to return in from one to two 
weeks. All:danger of loss is avoided since 
the implants are of no further value. The 
patient can be depended upon to return for 
observation and advice when the reaction 
occurs. 

Needles must have considerable length 
and bulk, especially if they are to contain 
such a valuable substance as radium ele 
ment. The smallest practical element nee 
dle is about 1.0 cm. long and 1.0 mm. in 
diameter to hold about five milligrams or 
less of element. A smaller or more delicate 
needle would entail too great a danger of 
breakage or loss. The comparatively large 
bulk of such an applicator makes it im 
practical in many situations where inter 
stitial irradiation is indicated. Lacassagne 
defines their limitations as follows: “‘Nee 
dles may be correctly implanted only un- 
der favorable conditions, 1.e., when 
tumor is small, easily delimited, and 
cessible”’ (I igs. and 3 
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6. Case T. S. The skin of the cheek eight months 
after treatment, with complete healing and no evi 
dence of disease. 
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The removable radon platinum seed has 
few definite advantages over the needle. 
Like the needle, it 1S removed after the de- 
livery of a predetermined dose, and the con- 
tinued presence of a foreign body is thus 
eliminated. Its manufacture is quite com- 
plicated, time-consuming and expensive, 
and its only advantage over the needle 1s a 
slightly smaller bulk and the lessened dis- 
comfort during its presence in sensitive lo- 
cations. We feel that it has no definite ad- 
vantage over the permanently buried gold 
seed. The removable implant is more ex- 
pensive, of greater bulk, and requires a 
more complicated technic for its applica- 
tion. Infection may enter along the course 
of the attached thread as readily as in the 
of the The of its 
dislodgment considerable the 
path of entry is kept open by the attached 
thread. More trauma is produced by the 


case needle. chances 


are since 


necessarily larger trocar. The persistence of 
foreign bodies in the tissues 1s eliminated 
by its removal, but we believe this advan- 


Kic. 7. Case M. R. Carcinoma of the lateral | 


border 


of the tongue, 2.0 cm. in diameter. “Squamous 


carcinoma, grade 1, radioresistant,”’ 
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tage to be more theoretical than practical. 
The effects of gold seeds as foreign bodies 
are discussed in more detail below. 

Many intraoral lesions are discovered 
quite early when they may be easily dealt 
with by one implant in the center. One gold 
seed may be inserted into or under the cen- 
ter of a small superficial growth, whereas 
the size of even the smallest needle is out of 
proportion and it must be more deeply in- 
serted, in order that it may be sutured’ in 
place. Since it cannot be inserted as near 
the center of the lesion, the total dose is less 
eficient and must be larger. In localities, 
such as the soft palate and, to a lesser 
extent the cheeks, superficial but wide- 
spread lesions over tissues of little bulk do 
not furnish an adequate bed for implanta- 
tion and fixation of needles. The soft pal- 
ate, if invaded by disease, is very fragile 
and offers no purchase for holding a needle 
in position. Seeds, however, may be in- 
serted wth little trauma in tissues of 
very small bulk and the fragility is of 


Fic. 8. Case M. R. The growth two years after heavy 
external irradiation and the implantation of 14.0 
mc, of radon in gold seeds, 


? 
& 
: 


te 


we 


Fic. 9. Case H. J. “Infiltrating squamous carcinoma 
of the cheek and lips, grade 2, radioresistant.”’ 


much less consequence (Figs. 4, § and 6). 

The difficulty of access to the oral, nasal 
and hypopharynx almost completely pre- 
cludes the use of needles in these regions. 
A trocar containing gold seeds may reach 
any of these locations either by direct 
laryngoscopy or through the naris, soft 
palate, or through the skin of the neck to 
the base of the tongue, but such approaches 
do not permit adequate manipulation for 
the accurate insertion and fixation of nee- 
dles. In the pharyngeal wall, base of tongue 
or epiglottis, the extreme functional mo- 
bility of the parts makes such bulky appli- 
cators intolerable (Figs. 7 and 8). 

The common practice with needles as 
advocated by Regaud and others, is to 
insert them outside, surrounding and deep 
to the tumor, which procedure is necessary 
in order to obtain firm tissue for fixation 
and suture. This method of placement is ex- 
tremely inefficient, since at least three quar- 
ters of the energy is directed away from the 
tumor and, therefore, never reaches it. For 
this reason the total dosage must be larger 
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and as a consequence there is a needlessly 
severe reaction in adjacent normal tissue 
as well as a greater chance of slough. We 
have shown’? from physical investigation 
that the most efficient method for intersti 
tial irradiation of a spherical mass is from 
one source at its center. Practical consider 
ations usually make it advisable to sub 
divide the radiating sources, a principle 
readily accomplished with gold seeds. Pro 
vided that all sources are distributed geo 
metrically about the center, there is little 
loss of efficiency, if they be kept within the 
outer third of the radius. These principles, 
therefore, are more readily carried out 
with small implants than with needles 
(Figs. g and 10). 

The introduction of infection and the oc 
currence of gross slough is undoubtedly 
much more common in the use of needles 
than seeds. Seeds are inserted by a trocar 
through a surface which can ordinarily be 
sterilized with iodine. When the trocar 1s 


Fic. 10. Case H. J. Involved area three months aft 
interstitial irradiation with 35.0 me. of rador 
gold seeds. No evidence of disease two vears after 


last treatment, 


4 
> 
‘ 
é 
< 


Vor. XXVI, No 
withdrawn, the puncture wound collapses 
and chance of infection ts slight. The needle 
is usually not inserted to its full length and 
infection may enter along its tract during 
the hours or day s of its presence. \fter its 
removal the puncture wound does not col- 


lapse as readily and the intense lox al reac- 
tion along the needle tract favors local 
breaking down of tissue extending to the 
surface. 

In our routine treatment of intraoral 


carcinoma, we use a combination of exter- 
nal and interstitial irradiation. The latter 
method carries the brunt of the burden and 
pre duces a greater part of the tissue dose, 
except in the highly radiosensitive varieties 
commonly where 
alone 
are commonly employed. With permanently 


found in the pharynx 
massive doses of external irradiation 


buried implants, the intensity of irradiation 


is greatest at the beginning, diminishing 
over a period of two W eeks to about eight 
per cent of the original strength. This suc- 
cessive diminution of the intensity may 
fairly be mentioned as a disadvantage, but 
it can be overcome only by the use of ra- 
dium element kept in place for several days 


at the expense of a great deal of discomfort 
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and danger of dislodgment. It is probable 
that in practice the principle of prolonged 
irradiation is as well obtained with seeds as 
with element needles. 
In adult squamous carcinoma we advise 
a tissue dose* of 7 to 10 s.£.pD. Since any 
departure from the ideal placement of the 
implants makes the applicator doset less 
efficient, we advise the larger tissue dose 
[0 S.E.D.) in all cases where it seems justi- 
fied from the standpoint of local and gen- 
eral tolerance. One to two s.£.D. to the 
midline of the oral cavity or neck may be 
easily delivered by either X-rays or radium 
pack and the remaining six to eight s.£.D. 
given by gold seeds. Since distant external 
radiation produces a more or less diffuse 
effect, the applicator dose by this means is 
not dependent upon the size of the tumor. 
However, proper dosage by interstitial 
implantation requires exact calculations 
for each individual tumor mass. We have 
already published a table giving quantities 
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Fic. 11. Case J. F. Carcinoma of the dorsum of the 
tongue 4.0 X 3.0 X3.0 cm., with advanced leuco- 
plakia. “‘Infiltrating squamous carcinoma, grade 
1, radioresistant.” 


of radon in gold seeds necessary to produce 
various tissue doses in tumor masses of 
given sizes. This (Table 1) 1s used to calcu- 
late the applicator dose of gold seeds. From 
the standpoint of dosage calculation, the 
average tumor mass 1s best considered as a 
sphere or as lying just within a sphere 
whose diameter is the longest diameter of 
the tumor. If the tumor is long and narrow 
or very irregular in shape, it may becon- 
sidered as lying within overlapping or ad- 
jacent spheres, each of which is considered 
separately. 

In the average tumor, where several seeds 
are required, we prefer a strength of about 
2 to 2.5 mc. each. Seeds of less than 1.5 me. 
in large tumors necessitate undue trauma 
by multiple punctures, and in some cases, 
the introduction of too many foreign bod- 
ies. If a large tumor mass 1s used as a holder 
for radon to irradiate the tumor bed, the 
entire mass of which is later to be removed, 
the individual strength of the implants is of 


little importance. If a superficial circular 
area is to be treated with seeds in one plane, 
then one, three, or more seeds should be 
used. Two seeds cannot be logically used in 
such a case unless placed together at the 
center. In spherical masses, one, four, or 
more seeds should be employed. Two or 
three seeds, however arranged, will always 
lie in one plane and are inefficient and il 
logical for the treatment of a spherical 
mass. 

The implants should be placed within the 
probable bulk of the tumor mass. Our cal 
culations’? have shown that a given appli 
cator dose is most efficient if the seeds are 
geometrically placed about the center 
within the outer third of the radius. The 
amount of radon should be kept as small 
and as efficient as possible since such com 
mon complications as slough and delayed 
healing are in most cases directly propor 
tionate to the applicator dose. Often it is of 
advantage to insert a precalculated over 


Fic. 12. Case J. F. The tongue four months after 
treatment with external irradiation and 17. 
of radon in gold seeds. Now free of disease without 
metastasis. 
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dose of radon in gold seeds in order that the 
desired quantity of radiation is delivered 
within 5 to 10 days at which time the tu- 
mor is removed before the height of the 
radiation reaction. In this way complica- 
tions following a surgical procedure per- 
formed during the intense reaction is obvi- 
ated, and the immediate 


postoperative 
course is less severe 


(Figs. 11 and 

A common objection to the use of perma- 
nently buried implants is the supposed later 
complications, due to the presence of for- 
eign bodies. We feel that the validity of 
this objection is not greater in comparison 
to the many advantages of this method of 
irradiation. Many of the seeds are extruded 
during the reaction and regression of a su- 
perficial process. If buried within deeply 
seated tumor masses or in neck nodes, the 


seeds remain permanently without causing 


Fic. 13. Squamous carcinoma of the floor of the 
mouth with one cervical metastasis over 
tid treated in 
nine gold 


primary 


the caro- 
June, 1926, by the implantation of 
seeds containing 20.0 mc. of radon tn the 
growth and 


six gold seeds con taining 10 
me. in the metastasis. This photograph shows the 
patient five years after treatment free from disease 


and trom symptoms, 
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iG. 14. Same case as shown in Figure 13. The roent- 
genogram shows the gold seeds in place after five 
years in both locations of the primary and metas- 
tatic carcinoma. 


any symptom whatever, and the patient is 
unaware of their presence. Such a case 1s il- 
lustrated in Figures 13 and 14 where seeds 
were implanted 5 years ago. This patient is 
free of disease and symptoms of discomfort, 
although a recent roentgenogram demon- 
strates the presence of several gold seeds at 
the site of the primary lesion and a former 
metastatic node over the carotid bulb. Fig- 
ures 15 and 16 show the present condition 
of a patient with cancer of the anterior 
third of the tongue treated over two years 
ago by a combination of external and inter- 
stitial irradiation. Thirty millicuries in gold 
seeds were inserted into the tongue. Dur- 
ing the following six months, four separate 
metastases developed in the neck, three on 
the left and one on the right. These were 
individually exposed and implanted with 
gold seeds. Figure 17 is a recent roentgeno- 
gram demonstrating the presence of gold 
seeds as fore gn bodies in the cervical 
nodes and in the tongue. They are causing 
no symptoms and the condition of the skin 
of the neck and of the tissues of the tongue 
is satisfactory. After healing has taken 
place, we have not observed any symptoms 
of discomfort that could in any way be at- 
tributed to the presence of foreign bodies. 
The only valid objection to their presence 
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Fic. 15. Case R. J. Carcinoma of the tongue treated 
over two years ago by insertion of 30 mc 
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seeds. The patient is free of disease and the fur 


tion of the tongue is quite satisfactory. 
might be a greater tendency toward late 
necrosis in heavily irradiated tissue. This 
does occasionally occur, but it also may 
follow heavy irradiation by any method. 
Late necrosis of skin is commonly observed 
after heavy external irradiation. We believe 
that the immediate probability of necrosis 
is lessened by the avoidance of deep infec 
tion which it must be admitted is favored 
by the incomplete insertion of a needle or 
the presence of an attached thread. 

Careful attention must be given to the 


proper placement of seeds at the time of 


their insertion. Haphazard placement, with 
out regard to the geometrical distribution, 
will account for many failures. Most cases 
are treated without admission to the hos- 
pital for implantation of the seeds. If the 
lesion is superficial, the insertion of seeds 
may be carried out after application of | 
per cent cocaine solution to the mucous 
membrane. The area through which the 
punctures are made should be sterilized by 
tincture of iodine. 


In other instances of larger and deeply 
infiltrating lesions, conduction anesthesia 
permits more leisurely, careful, and painless 
manipulation. The anterior half of tongue, 
floor of mouth, alveolar ridge, and lower lip 
may be readily anesthetized by an inferior 
dental block such as is commonly used by 
dentists. The tip of the index finger is 
placed on the occlusal surfaces of the lower 
molars and with the dental syringe 5.0-6. 
cc. of 1°% novocaine are injected into the 
tissues mesial to the retromolar trigone 
along the inner surface of the ascending 
ramus to a depth of about 2.0 cm. Such an 
injection will anesthetize the lingual and 
inferior dental nerves. It is not practical to 
attempt the blocking of one nerve alone, 
since the position of the lingual nerve 1s 
variable and it is always anesthetized by 
the above pre cedure along with the inferior 
dental nerve. If the lesion involves the pos 
terior half of the tongue, blocking of the 
lingual nerve will not suffice and in such a 
case field block of the base of the tongue 


Kic. 16. Case R. J. Showing skin of ne 
after surgical exposure and Im} lantation 


seeds in two metastatic nodes. 
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may be performed through the neck above 
the hyoid bone. In the cooperative patient, 
insertion of the seeds may be accomplished 
quickly, although not without some pain, 


by a surface application of 10 per cent co- 


caine. Short general anesthesia is indicated 
when technically difficult and painful im- 
plantations are required in apprehensive 
patients. Tumors of the base of the tongue 
in the region of the epiglottis are best im- 
planted through a stab wound in the mid- 
line of the neck just above the hyoid bone. 
With a palpating finger in the mouth the 
placement can be quite accurately con- 
trolled. 

In the treatment of cervical metastasis 
from intraoral carcinoma, we are more and 
more dispensing with neck dissections in 
favor of implantation of the separate nodes 
by gold seeds. After several years of experl- 
ence with block dissections of the neck, we 
believe that implantation with gold seeds 
otters equally good end-results in ope rable 
cases, without the operative risk of the 
major surgical procedure. and 14 
Inoperability from the standpoint of com 
plete removal does not preclude surgical 
exposure and implantation of nodes by 
radon seeds. Our success with the latter 
type of nd this 
more conservative method of treatment to 
operable nodes formerly dealt with by 
block dissection. Quick® has published in 


netastases led US tO 


detail our technique for this method of 
If a 
1 cm. or less) and superficial, 
implantation may be done through a very 


treatment of metastasis. metastatic 


node 1s small 


short stab wound in the skin. In such cases 
itis preferable to use a single implant which 
may be as strong as 3 4 millicuries if neces 
sary. There is no danger of superficial ne 
crosis if a seed of this strength is burt d at 
least 1 cm. below the skin surface. Larger 
nodes and those at a greater depth, require 
surgical exposure. The incision need only 
be long enough to expose the outer surface 
of the node so as to permit its accurate lo 
calization and measurement. The number 
of seeds and their total strength is then 


selected to deliver the desired tissue dose. 
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iG. 1 Case R. Roent nogram Of Case 


of carci- 
noma of the tongue shown in Figures 15 and 16. 
Groups of seeds are seen still in place in the tongue 

nd in four separate nodes of the nec} 


Widely separated metastases are exposed 
through independent short incisions. 

Irradiation will not always bring about 
the regression and absorption of large lique- 
fied or necrotic metastatic nodes. Persistent 
draining sinuses are a common complica- 
tion even after adequate irradiation. Such 
nodes may be implanted directly through 
the skin and surgically removed or curetted 
after the delivery of an adequate tissue 
dose. A variation in technic in exposure, re- 
moval or curettage and the implantation of 
seeds into the base of the wound which 1s 
then packed wide open with gauze to heal 
by granulation. 

Massive metastases (4-6 cm.) require 
correspondingly large applicator doses of 
seeds. Convalescence is often made easier 
if such masses are excised a week to 10 days 
after implantation, thus obviating the ne- 
cessity for the absorption of a large mass of 
condemned and devitalized tissue. 

Such a flexible technic as the one out- 


4 
+ 
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lined above cannot be carried out with 
either needles or removable seeds. Deeply 
situated nodes would necessitate reopening 
of the surgical incision for the removal of 
either needles or seeds. Such a secondary 
surgical procedure enormously increases the 
danger of infection and slough. In the neigh- 
borhood of large blood vessels or other im- 
portant structures, the prolonged presence 
of several such bulky applicators as needles 
would be attended by considerable risk of 
trauma. One of the greatest disadvantages 
in the use of either radon or element needles 
is their comparatively high unit content, 
which does not permit the smaller subdivi- 
sion of radiating sources and proper dis- 
tribution. This together with their unwieldy 
bulk prohibits a sufficiently flexible technic 
to meet the requirements demanded of the 
various conditions such as size, shape, na- 
ture, and location of cervical metastases. 
Comparatively large quantities of radium 
(at least 0.5 gm.) in solution, an emanation 
plant and various other costly appliances 
are required for the efficient production of 
radon in any form of applicator. Except by 
purchase from commercial firms, gold im- 
plants are, therefore, unavailable to indi- 


Hayes FE. Martin and George S. Sharp 


cancer and neck metastases is described. 
Permanently buried gold radon implants) 
are the most efficient and generally useful 
form of intra tumoral applicator. 


viduals possessing limited quantities of ra 
dium. For intraoral purposes such limited 
amounts-‘are most efficient if confined in a 
number of needles of the smallest practica 
ble size contianing 1~—5§ 


mgm. each. The 


technic and physical principles employed 
in the use of gold implants could more 
nearly be duplicated by these small needles 
than by any other form of applicator. 
The principles outlined in this paper are 
applicable to growths in any part of the 
body wherever interstitial irradiation is re 
quired and we believe that with few excep 
tions the gold seed is the most generally 


useful form of intra tumoral applicator. 


SUMMARY 


Successful radiation therapy of intraoral 
cancer requires the use of interstitial irradi 
ation in a large percentage of cases. The re 
lative merits of gold radon seeds, removable 
platinum radon seeds, element and radon 
needles are discussed. The technique of in 
terstitial therapy by gold seeds in intraoral 
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DISCUSSION 
AND MARTIN 


Dr. Georce EK. Philadelphia. | 
have been especially interested in the treat 
ment of cancer of the mouth by irradiation, and 
I would like to express my personal apprecia 
tion of the excellent papers which have been 
presented and to Dr. Quick for arranging this 
symposium. In the introductionof Dr.Stewart’s 
paper he has given us the difficulties involved 
in determining the radiosensitivity in any par- 
ticular case of cancer of the mouth. As he has 
well said, there is a variation according to the 
location from which the biopsy has been taken. 
Therefore, one must utilize considerable expe 
rience or clinical judgment in the removal of the 
specimen. Dr. Bothe has recently described a 
case of carcinoma in which the four grades of 
malignancy were shown in different sections of 
the same tumor. The failures described by Dr. 
Stewart occurred from insufficient irradiation 
applied to the lymphatic areas, especially on 
the opposite side of the neck from the location 
of the primary lesion. I believe it is wise to use 
nearly as much irradiation on the opposite side 
as on the affected side. Clinical observations, 
even independent of the typing of the tumors 
has shown those occurring in the pharynx, soft 
palate and the tonsils to be especially sensitive 
to irradiation. In general, I believe it is wise to 
carry our irradiation to the limit of normal tis 
sue toleration, rather than to aim at the mini 
mum irradiation which might be necessary. 
Every case of cancer of the mouth must be 


considered individually and not treated ac 
] 


cording to any rule, for cancer does not follow 
any rule in its development. Like Dr. Grier, | 
have become enthusiastic in the treatment of 
cancer of the mouth by surface applications 
with highly filtered radium. We must all agree 
with Dr. Grier that the treatment of the lym 
phatics most important, and I also 
that most failures occur because of unde! 
age. To avoid the infection, whenever possible 
the interstitial should be used 
through the skin instead of through the mucous 


Irradiation 


membrane. Traumatism should be avoided as 


much as possible. The lead clamp method of ap 


plying the radium which was described by Dr. 
Grier 1s 


nindi 
iS less bulky than the use of 
the dental compound. I[ would also lik 


most valuable. It permits m 


vidualization, and 
to em 
phasize the importance of making the treat 
ment thorough from the beginning. 
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PAPERS BY DRS. STEWART, SIMMONS, WIDMANN, MELAND, GRIER, 


AND SHARP 


It is a great satisfaction to hear that Dr. 
Widmann has continued the technique at the 
Philadelphia General Hospital which we de- 
veloped in my private clinic which consists (1) 
of prolonged surface irradiation to the limit of 
normal tissue tolerance almost constantly dur- 
ing a period of three weeks; (2) of using highly 
filtered gamma rays through 1, or better, 2mm. 
of platinum, and (3) of supplementing when 
necessary with interstitial or roentgen irradia- 
tion. 

Drs. Martin and Sharp are to be congratu- 
lated upon their clear and practical presenta 
tion of their subject. They certainly are correct 
in the statement that one cannot depend upon 
external irradiation alone in overcoming cancer 
of the mouth. A great gain has been made in the 
use of interstitial irradiation since the glass 
seeds have been replaced by more highly fil- 
tered containers, either by the use of gold or 
platinum implants as devised by Failla, or the 
use of iridium-platinum needles containing the 
radium element. I have used almost entirely the 
radium element. The increased filtration by 0.3 
to 0.5 mm. walls has undoubtedly given better 
results. The danger from cancer is its growing 
edge, and I believe that it is more important to 
insert radium about this border or in the outer 
third of the radius rather than into the center of 
the tumor. When possible the needles should be 
inserted through the skin. This almost elimi- 
nates the danger of infection. 

Dr. Simmons’ excellent paper contains so 
much valuable material that it is difficult to do 
justice in discussion. Two sentences, however, 
contain the gist of successful treatment of can- 
cer of the mouth: “‘To cure cancer of the mouth tt 
1s necessary to see the ca 


. 
thal 15, before the Ly 


almost at its inception, 
nphatics are involved. It ts 
even better to destroy a precancerous lesion such as 
papilloma or area of leukoplakia, or to remove pos- 
sible causes of irritation.” If we could only keep 
this motto continually blazing before the pub- 
lic and the profession, the greatest good would 
be accomplished. 
The fact that only “6.5 per cent of the total 
cases applying for treatment were considered 
suitable for an attempt at cure by radical sur- 
gical operation” is proof enough that we can- 
not depend upon surgery alone as a satisfac- 
tory means of treating cancer of the mouth. | 


am thoroughly convinced that the radium packs 


il 
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applied as I have previously described are far 
superior to any form of roentgen treatment in 
cancer of the mouth. I have never had satis- 
factory results with any form of roentgen rays. 
I am, however, very much more enthusiastic 
concerning the use of radium in the treatment 
of cancer of the mouth, particularly by the use 
of pure gamma radiation highly filtered. We 
still lack the long period of observation de- 
manded by Dr. Simmons, but we all know that 
in the great majority of cases, recurrences, if 
they do occur, will develop within the first year. 
I am also convinced that the more cancer we 
can cure without operation, the more will come 
to the physician in an early stage. 

Dr. Meland has hit the nail on the head when 
he said, “In the field of cancer it is necessary 
to individualize therapy.” The radiologist who 
can best survey the history, extent of the dis 
ease, and the general conditions of the patient 
and then adapt the therapy best suited to the 
individual will accomplish the best results. 
This excellent symposium which has been so 
will planned by Dr. Quick gives to us some 
general guiding principles and information but, 
after all, the man who has cancer must be 
treated as an individual. When dealing with 
palpable lymph nodes. one can only be certain 
that they are or are not malignant by surgical 
dissection and microscopical examination. When 
they are firmly adherent and infiltrating they 
are malignant. My attempts at needle biopsies 
on movable glands have been failures. | would 
rather depend upon my clinical judgment. How- 
ever, if we get rid of the lymph nodes we will 
have accomplished the desired results so far as 
the patient is concerned. It is our practice, as 
previously described, to irradiate the lymphatic 
areas in all cancers of the mouth with radium 
packs at 4 cm. distance with a filtration of 1 


mm. platinum and 1 mm. gold to the limit of 


normal tissue tolerance which is usually from 
18,000 to 24,000 milligram-hours and often 
supplement this with local insertion of radium 
needles, preferably with 2 mg. needles in 0.5 
mm. of platinum for about five days. This has 
given us more satisfaction than surgical dis 
section. 

Dr. Wn. NEILL, Jr., Baltimore, Md. As a re- 
sult of the papers presented I am sure we shall 
all return home with renewed interest, with the 
ideas gleaned in the diagnosis, classification and 
treatment. 

As in malignancy in general, I feel it is im- 


possible to lay down precise rules covering the 
radiation treatment of the various forms and 
extensions of intraoral each patient 
must be studied separately, and greater dosages 
given the advanced than the early case 

The treatment of intraoral cancer has undet 


cancer; 


gone radical changes during the past ten year 
with the advent of radiation. Our present po 

tion is that in early, well-localized, accessiblk 
lingual growths without extensions onto the 
floor of the mouth and without glandular meta 

tasis, complete removal with the electro-cau 
tery 1s preferable. This also affords an 
tunity to make a pathological study and bi 
comes as well a guide in any subsequent irradia 
tion. Low-grade, warty epitheliomata as a rul 
are curable in this way, while the more mal 
nant grades 111 and Iv are apt to metastasize, re 
gardless of the size of the lesion or the duratio1 
of the symptoms. It is advisable here to irrad 
ate the neck to the skin tolerance, which 
done with roentgen radiation or larg 


can be 
amount 
of gamma radium through multiple skin por 
tals. 

In the more extensive lesions, wit] 


ment of the floor of the mouth or adjacent 
structures, the best treatment is by radi 
alone or combined with roentgen rays. Here w 
use a flat topical application together with th 
implantation of gold radon segments. Whe 


situated far back on the base of the tor 

stronger permanent implants are preferable a 
vielding a more accurate radiation. Great cat 
must be exercised not to make the interstitia 
application too close to bone, producing pain 


ful periostitis tollowed by necro Wi 
strong radon points, trom 5 to 10 me. ea 
without any resultant severe reaction or sli 


ing; these are implanted under 
with local anesthesia, using the finger as a 
lor a flat application we use a tube or combina 
tion of tubes attached to a suitable ap 


plicat 
held by the hand and under constant vision, r¢ 
tracting the adjacent normal tissues mean 
while away from the radium. When these larg 
amounts of radium are used in topical applica 
tions the operator stands behind a thick lead 
screen. In more advanced and hopeless cases, a 
preliminary ligation of the lingual or externa 


carotid artery is often advisable. Hygiene of th 
mouth is important to obviate a secondary 
vasion by Vincent’s and other pathogenic or 
ganisms. The question of nourishment is at 
times exceedingly important, when, if nec 


VoL. No. I 


sary, the feeding is by the nasal tube or a pre- 
liminary gastrostomy. 

Cheek, tonsillar, roof of mouth and pharyn- 
geal wall lesions are treated locally along simi- 
lar lines. 

In the early cases with no palpable glands, 
with a patient available for frequent observa 
tion, we feel it safe to wait and watch. Where 
only one or two small and freely movable 
glands are felt, surgical removal of the upper 
anterior and posterior group may be advocated, 
followed in a few days by postoperative ex- 
ternal roentgen or radium irradiation, as out 
lined. 

l‘or fixed, extensive metastatic gland masses, 
the implantation of large gold points and heavy 
external irradiation over multiple portals is 
preferable. Under this treatment we see large 
masses completely disappear. We do not advo- 
cate a skin incision in order to place the radium 
tubes under the flaps, nor yet do we recommend 
destruction by any type of cautery or electro 
surgical procedure. 


Dr. Fietpinc O. Lewis, Philadelphia (by 


invitation). I greatly appreciate the honor of 


being invited to discuss this very interesting 
and instructive symposium. | am not a radiol 
ogist, but from the standpoint of a laryngol 


ogist, | have for several years been deeply in- 


terested in oral cancer. Krom my own experi 
ence, in the treatment of intraoral cancer, in 
cooperation with Dr. Widmann of the Phila 
delphia General Hospital and others, and from 
what I have heard today, it seems to me that 
as yet no fixed rules for treatment are applicable 
to all cases. | am, however, convinced that for 
the proper treatment of this very grave dis 
ease, there are certain necessary essentials, two 
of which I deem most important: a careful 
history and complete study of the patient, not 
ing site and extension of the lesion; (2) con 
genial cooperation between a competent ra 
diologist, and accomplished pathologist, and a 
skillful surgeon, not to mention an adequate 
amount of radium. 

It is interesting to note that Dr. Simmons has 
found in his large series of cases, a greater per 
centage of five-year cures following surgical 
procedures than by irradiation, which would in 
dicate perhaps that non-surgical methods in 
intraoral cancer are considered by some to be of 
secondary importance. 

With improved technique in the permancefor 
of lateral, translingual and subhyoid pharyn- 


Discussion of Symposium on Intraoral Cancer 


41 


gotomy, better results and lasting freedom from 
disease are being accomplished. 

In my own experience in the treatment of 
cancer of the epiglottis, base of the tongue, 
pyriform sinus, and the hypopharynx, the use 
of electro-surgical methods, when possible, fol- 
lowed by irradiation, have been by far the most 
satisfactory. If irradiation precedes an exten- 
sive surgical operation, serious difficulties are 
encountered, incident to fibrosis. On the other 
hand, in the treatment of cancer of the tonsils, 
soft palate and tumors of the nasopharynx, the 
surface application combined with interstitial 
applications of radium is, in my opinion, the 
method of choice. 

All methods have been tried in the treatment 
of metastatic glands of the neck, including sur- 
gery, electro-surgery, and implantation of ra- 
don tubes, but our best results have been ob- 
tained by high voltage roentgen treatment. 

Dr. ArtHuR C. Hartford, Conn. 
My experience in using contact radiation in 
treating the intraoral group of malignant dis- 
eases is largely confined to accessible tumors 
such as the floor of the mouth, the alveolar proc- 
ess and the anterior buccal mucous membrane. 
The application is usually made by imbedding 
radon tubes in dental compound after a prelim- 
inary impression of the lesion has been taken. 
It seems to me its use in the intraoral group 1s 
distinctly limited but that it may have certain 
advantages as a preliminary step before inter- 
stitial radiation is used in order to inactivate 
cancer cells before implanting the lesion, and in 
selected cases such as the alveolar process 
where there is a danger of bone necrosis if gold 
implants are used. As pointed out by Drs. Mar- 
tin and Sharp, the use of platinum needles is 
limited to accessible fields, the danger of in- 
fection being greater and the procedure more 
complicated than in using gold implants. Too 
many cases have been successfully treated with 
permanent gold implants to warrant criticism 
of this method on the basis that foreign 
bodies are being retained which will later pro- 
duce serious untoward effects. There may be 
some advantage, however, in obtaining more 
uniform prolonged irradiation effects in the use 
of platinum needles as compared to the gold im- 
plants. I have had no experience with the 
heavily filtered contact applicators as described 
by Dr. Widmann and Dr. Grier. 

The classification of tumors by the pathol- 
ogist in the intraoral group according to their 


| 
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degree of radiosensitivity has been of real value 
to the radiologist in determining dosage. How- 
ever, as Dr. Stewart has pointed out, one should 
not limit the amount of radiation delivered be- 
cause a tumor is thus classified but in order to 
strive for the highest percentage of arrest, the 
dosage should be limited only by skin, tissue 
and general physical tolerance of the patient. 

In treating the highly malignant radiosensi- 
tive group of cases such as the transitional cell 
carcinomas and lymphoepitheliomas which so 
frequently yield brilliant local results, we are 
often disappointed in the subsequent course of 
the disease. In spite of our best efforts, the end- 
result is usually death due to rapid develop- 
ment of distant uncontrollable metastases. 
Wide dissemination of the disease may be pres- 
ent but unrecognized at the very time we are 
treating local lesions. As we all know the adult 
radioresistant group of carcinomas yield by far 
the best end-results for they tend to remain lo- 
calized and it seems that the present methods 
employed are satisfactory. In the main, we may 
feel justly proud of what we, as radiologists, 
have accomplished in controlling this latter 
group. 

It has been increasingly evident to me that 
there are certain ideals in applying external ra- 
diation therapy, the realization of which has 
never been fully accomplished because they 
have never been satisfactorily combined: 


distribution of the radiation 
throughout the tissue undergoing treat- 
ment. 

11. Constant irradiation to affect those cells 
undergoing mitosis. 

11. Irradiation of the entire body in the hope 
of controlling distant unrecognized me- 
tastases. 


1. Uniform 


During the past few years it has been my de- 
sire to constantly irradiate the entire body over 
a prolonged period of time with a target-skin 
distance measured in meters rather than cen- 
timeters. Such a delivery throughout the tis- 
sues of a more uniform, more nearly homogene- 
ous quality can be produced by increasing tar- 
get-skin distance and filtration. 

We have recently accomplished almost con- 
stant irradiation by using a specially designed 
automatic machine which permits the continu- 
ous operation of a roentgen tube day and night 
except for such time as is required for the neces- 
sary nursing care of the patient. The only hope 


of controlling distant metastases by irradiation 
methods before they become clinically evident 
seems to be in irradiating the patient’s entire 
body. Of course this may give indirect, possibly 
constitutional,as well as direct radiation effects. 
Can the entire body tolerate such a procedure? 
This can only be determined by a careful sur 
vey of the reaction of the body as a whole anda 
gradual building up of dosage. Therefore, it 
would seem that combining the three proce 

dures formerly noted might lead to improve 
ment in end-results, particularly in the radio 
sensitive carcinomas, the lymphomatous 
and in the blood dyscrasias. 


group 


We are now carrying on certain clinical ex 
periments at the Memorial Hospital, New York 
City, embracing these principles to their fullest 
practical extent. These experiments are being 
conducted by a group of specialists in order to 
consider these methods from all angles 
cal, pathological, physical and radiological. An 
automatic apparatus has been installed which 1 
now in operation irradiating patients in the 
manner previously noted. A description of the 
set-up will be published shortly. 

Dr. Henry K. Pancoast, Philadelphia. 
When we consider the details of the various pro 
cedures advocated there are almost as 
methods of treatment suggested as there 


many 
have 
been essayists, although the general principle 
involved are quite similar in most instances. 

There are certain outstanding features of 
mouth cancer which have been well stressed 
and which must be given due consideration in 
order to deal successfully with the disease. The 
most important of these is the very nature of 
the grow th, which is usually of the squamous 
cell type and highly resistant to irradiation and 
which metastasizes readily and rather rapidly. It 
tends to infiltrate deeply and often into ina 
cessible localities. There is always the constant 
annoyance of infection which is impossible to 
eliminate entirely and which may be respon 
sible for serious complications. Finally, ther 
results from the treatment an interference with 
the function of the oral cavity as a part of the 
digestive tract which may seriously imperil the 
patient. This may be the result of pain, inter 
ference with mastication, crippling of the swal 
lowing mechanism or loss of appetite. 

The nature of the growth and its location 
make surgical procedures of the excision type 
undesirable in most instances. The success of 


non-surgical measures, including electrodesi« 
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cation, in so many cases as compared to that ob 
tained by surgery in connection with the prim- 
ary growth, has transferred mouth cancer 
largely into the list of radiological conditions, 
as has been the case with uterine cervical can- 


cer. 


We can all agree that radiologica 
have not yet reached their greatest possible per- 
fection in technique, and it behooves us to use 
every possible means to improve our methods 
in order to obtain the best results. There has 
been a wide variety of methods employed dur- 
ing the development of radiological technique 
for the treatment of intraoral cancer. In the 


measures 


earlier years of the use of radium the treatment 


was often ineffectual because of the lack of 


adequate filtration, which resulted in painful 
superficial sloughing and insufficient depth 
dosage. The latter shortcoming was partially 
overcome later on by needle and radon seed im 
plantation. This Society, in the comparatively 
short period of time since its incepti yn, has seen 
remarkable strides in the development of the 
technique of radium applications. It seems but 
a very few years since one of the charter mem 
bers and former presidents, the late Dr. Lee, 
showed you a simple device for the fixation of 
radium containers used for surface applications 
within the mouth. Grier has many times dem 
onstrated similar devices. These are still in use. 
The dental compound fixation method has al- 
most gone into the discard except in the treat 
ment of the more superficial growths. 

The greatest evils and deficiencies of the 
early methods have been largely corrected by 
the use of highly filtering radium containers 
which provide for a far greater depth dose with 
less superficial sloughing and far less 
fort. 


discom 


It is now generally agreed that the first pro 
cedure in treating mouth cancers is the surface 
application of as large a dose of highly filtered 
radium as is advisable. Grier did not mention it, 
but he probably intended to do so, that this 
must be reinforced by external irradiation by 
high voltage roentgen rays or highly filtered 
radium packs or both. We employ, for the in 
ternal surface applications, 2 mm. brass con- 
tainers for a dosage of 150 to 2¢ mg-hr. to the 
appropriate area of distribution of the unit of 
sO mg., or 450 mg-hr. with the use of 3 mm. lead 
containers. It is evident from what we have 
heard of the radiosensitivity of mouth cancer, 
or, more correctly speaking, its radioresistance, 
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that these measures will be effectual in only the 
more sensitive growths. Additional radiation 
can be applied only by interstitial irradiation 
by implanted needles or radon seeds. 

Electrodesiccation methods were largely in 
vogue for many years and were widely heralded 
even by those who have now almost discarded 
them. I am not one who advocated throwing 
these methods entirely into the discard. I have 
been unable to repeat by irradiation alone, even 
by the most modern methods, some of the re- 
sults obtained six, eight and ten years ago by the 
widely destructive effect obtained by electro- 
desiccation. The supposedly terribly crippling 
scars so produced will loosen up in time. We 
practically dropped this method of treatment 
for a time, but we are again going back to it in 
many cases, especially in dealing with growths 
in the region of the lower alveolar-ramus angle 
which tend to infiltrate backward into the ptery- 
gomaxillary fossa, many growths of the superior 
maxilla, especially when invading the maxillary 
sinus, through and through infiltrations of the 
cheek and in lower alveolar bone involvement. 
There is a limit to the ability of depth dosage to 
reach some of these growths adequately and for 
implants to be made safely and satisfactorily, 
and accessibility by destructive electrodesicca- 
tion is often a great advantage. We must always 
bearin mind that in treating mouth cancer each 
growth may be alaw unto itself and no hard and 
fast rule is applicable to every case. 

The tongue is one part of the mouth in which 
it is extremely difficult to satisfactorily make 
applications of highly filtered surface radium 
applications. Electrodesiccation is not desir- 
able in most instances. Radon implants are used 
in this locality more frequently as a routine pro- 
cedure than elsewhere in the oral cavity. A rep- 
etition of interstitial irradiation is likely to be 
followed by late sloughing as a result of endar- 
teritis, but we have never regarded this means 
of ridding the patient of a suspicious area of tis- 
sue as a great detriment, even though it may be 
uncomfortable and annoying. 

Grier is correct in stating that our first re- 
sults should be the favorable or desired ones in 
most instances. Repeated irradiation of the nor- 
mal cellular components of a growth area makes 
a favorable soil for recurrence and rapid spread. 

The lymph node areas in all oral cancer cases 
are either metastatically involved or must be 
regarded as potentially the seat of metastases. 
The lymph channels and nodal regions of every 
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case must be carefully treated, whether in- 
volved or not. To do otherwise is to shirk a 
great responsibility. Most of us probably do 
not treat the apparently uninvolved cases as 
energetically as we should until an obvious nod- 
ule appears. Theoretically, at least, uninvolved 
gland areas should receive a heavy dose of high 
voltage roentgen rays which may be reinforced 
bya radium pack. If properly applied, such treat- 
ment is efficacious. Certainly to us routine block 
dissections seem superfluous, as Meland states. 

In cases with involved glands we use practi- 
cally the same procedure as Meland in giving 
preliminary heavy irradiation, using x-ray 
saturation or roentgen rays followed by radium 
packs, and then resorting to surgery if the 
glands do not retrogress and are surgically re 
movable. This applies to single or isolated 
glands. If entire chains of glands are involved 
the case is practically a palliative one in almost 
every instance. In this connection it seems per- 
tinent to call attention to the frequent use of 
surgical measures for the relief of pain. 

One cannot leave this subject without dwell- 
ing upon the early recognition of mouth cancer. 
The elimination of important predisposing 
causes is also important. The dentist must help 
us out in both of these respects. 

Dr. Lawrence Francisco, 
Calif. Neoplasms of the oral cavity are among 
the most frequent malignancies and on account 
of their accessibility they should present a rel- 
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atively good prognosis. There are two reasons 
why this is not true. In the first place, most of 
them are of a very malignant type and in the 
second place, the lay as well as the professional 
public has not been sufficiently educated as yet 
to the necessity for early treatment. As is the 
case in malignancy elsewhere, the prime req- 
uisite for a good result is early as well as effi- 
cient treatment. I am quite certain that a very 
large percentage of malignant growths of the 
oral cavity are curable by several different 
forms of therapy, always providing that treat- 
ment is begun in the early stages of the disease. 
It is of course valuable to attempt to discover 
by comparison of statistics, which particular 
form of therapy gives the largest number of 
cures, but the fact will always remain that good 
surgery is preferable to indifferent radiotherapy 
and that efficient surface irradiation is superior 
to insufficient intratumoral irradiation. These 
papers, presented by men with extensive ex- 
perience in this field, show the wide divergence 
of opinion and the lack of any definite standard- 


ization which still exists. The choice of the par 
ticular technique remains a matter of personal 
opinion and, experience. 

My own experience leads me to believe that 
each case must be considered individually. It is 
necessary to differentiate at the outset between 
those cases in which we feel that there is a 
chance to obtain a cure, and those in which pal 
liation only is likely. In the latter group much 
harm may be done by excessive treatment in 
the way of increasing the suffering of the pa 
tient and even hastening the inevitable end. 
Palliation may be obtained by deep roent; 
therapy, by surface or intratumoral radium ap 
plications, by electrothermic destruction or by 
partial operation, and the choice must depend 


on type and location of the growth and also on 
the physical condition and type of patient a 
well as on the experience of the phy sician. In i 
the early and probably curable cases | do not : 
believe that any hard and fast line of procedur 
should be laid out. In the majority of instance 


I prefer to irradiate the growth by the inset 
tion of gold seeds of radon, followed two 
weeks by electrothermic destruction of the area 
This procedure apparently increases the 1 
ber of permanent cures and materially decreas¢ 
the time of suffering which the patient is force: 
to endure. Involved regional lymph node 
should be removed surgically when th 
feasible, preferably after irradiation by 
seeds or deep roentgen therapy. 

Dr. Georce M. Philadelphia 
by invitation). There are one or two things | 
think the mouth surgeon misses. One is the gen 
eral condition of the patient. I think if you wi 
watch this more carefully it will save you a con 
siderable number of cases. I have been a 
ciated with a number of these patients and 
some instances get good results, while in othet 
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I do not. Whether syphilis is more common in 
Philadelphia than in New York I do not know, 
but our syphilitic patients do not respond well 
to treatment. I think these cases should be omit 
ted and if you do that you will have a different 
class to publish. 

My feeling is that after radium therapy has 
been used for a time, if the patient does not d 
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well we should go back to the electrocoagula 
tion therapy and remove as much of the growth 
as possible. We have heard of the very heavy 
dosage, of the treatment with gold seeds and 
without gold seeds; they all do well in certain 
types. It is the type, after all, that decide 

whether treatment will prove successful or not. 


4 
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As to the glands of the neck, Dr. Pancoast 
and I went over those a number of years ago. 
We put in glass seeds for a time, and 
I have 


ince then 
large num 
| have watched my friends 


inserted quite a ber of gold 

give a large 
amount of radium therapy, with varying re 
sults. | think we 


digastric if poss 


seeds 


should away from the 
will lower 
My mortality has 
k dissection of the neck. 

[ appreciate very much the invitation to be 
present and discuss this 

Dr. Quick (closing 
ful to the ge 


theses to us today 


stay 
ible, and believe thi 
the mortality considerably. 
been rather high in bloc 


symposium. 

. Lam very deeply grate 
their 
and to those who have taken 


ntlemen who have presel tec 


part in the discussion as 


well. After the very 

full manner in which the discussion has been 

covered it leaves but little to be a } conclu 
On. 

[ cannot help recalling a similar group of 


is striking, to sav the least. It 1s evident that 
the \ lewpoint OF Various Operatotl nave come 
much more closely together and that there is 
today a grasp of the fundamentals of radiation 
recognized and accepted by all, that were 
scarcely thought of a few years ago. It is par 
i| 


ticularly interesting to note that whatever the 
individual equipment employed may 


a striving for the adaptat 


be, there is 
nevertheless n of that 


equipment dosage 


intensity. It is generally recognized that dosage 
below a fairly well established m m quan 
titv at least, f no value other in from a 
palliative standpoint. Far less being 
placed upon the individual app of this, 
that or the othe type except insofa t ha ¢ 
bearing on the technical facility of application. 


The problem in the minds of all todav is that 


of getting from the eq a quan- 


ulpment available 


titv of radiation which measures up to at least 
an adequate dose. In determinatio! a broad, 


general way, of what we now 


regard as a mini 
mum standard quantitative dose, we are very 
deeply to our associate ie phy 

\fter all, ideal equipment is scarce if, in fact, 
it is senilable n itsentirety at any special cen 
ter. I refer particularly to radium equipment. 
lherefore, that which is available to the indi 
vidual operator must be so adapt from a 


physical standpoint a: 
efhic ency. Thi 
made 


recognized and be 


Che small haphazar 


ng rapidly 


effective. l doses of a 
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before this Society at one of 


to give the maximum of 
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few years ago are being replaced by substantial 
doses under proper physi al guidé ance and de- 
signed to influence tissue at a depth rather than 
to produce only visible surface reactions. No 
differ in details, this fact is 
evident with all operators. We are coming to be 
more and more dependent upon the pathol- 
ogist for aid in deciding the most advantageous 
general technical methods to be employed in the 
individual case. 


matter how we may 


It is true that no histological 
slide rule has been developed to determine from 
the slide under the microscope just the exact 
dosage to be employed in every instance to give 
the ideal result. 

In his effort to emphasize this, I fear that Dr. 
Stewart may have given the impression that 
little was to be gained as a guide to treatment 
through histological study of the tissue pre- 
I am sure that this was 
not his intention. I feel that he was simply at- 
tempting to sound a substantial note of warn- 
blind dependence on the micro- 
scope alone. He has emphasized a number of 
very important contributory facts which enter 
into the entire complex by 


liminary to treatment. 
ing against 


means of which, as 
d the situation, we determine 
the relative radiosensit radioresistance 
r. He has enumerated the most 
important local and general factors and has 
made very timely to the different 
particularly the differ- 
between the oral cavity proper 
and hypopharynx. 


we now understan 
ivity or 
of a given tum¢ 


reference 
loc ations, 
existing 


anatomical 
ence 

Pressing this point one step further brings us 
yn that to be of most assistance 
treatment of cancer today the pathol- 
must come more in contact with 
the clinical actual patient—in 
order to render the greatest possible service. In 
other word he must 
thing of a 

It is perhaps true 
radiation to 
However, if 


to the realizati 
in the 
closely 
material—the 
become at least some- 
that the only 
employ is the 
the intensity of 


safe dose of 
maximum dose. 
radiation for a 
is not necessarily 
great it at least affords us the opportunity of 
handling it by 
and 


given radiosensitive tumor 


intensive external irradiation 
one of the implantation 
The histological differen- 
tiation has also a tremendous bearing on the 
ultimate prognosis which may reasonably be 
anticipated and this in turn has its bearing on 
the vigor with which we mi an 


foregoing some 


techniques entirely. 


easonably press 
subsequent treatment if dissemination occurs 
Dr. Widmann’s of the 


presentation very 


) 
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heavily filtered contact applicators is intensely 
interesting. Again it is another expression of 
an attempt at greater physical accuracy with a 
minimum of trauma to the tissues in the carry- 
ing out of this intensive irradiation. The pro- 
longed character of his treatment is in keeping 
with what we have believed for years to be one 
of the chief factors of value in direct implanta- 
tion of emanation. Is the explanation of his ex- 
cellent results obtained by this method to be 
looked for on a purely physical basis? To me it 
suggests a very definite and distinct biological 
reaction. I doubt very much if we can explain 
the effect produced on purely a quantitative 
basis. The prolonged character of the irradia- 
tion and particularly the “broken dose” method 
of its application are undoubtedly very im- 
portant factors. Contemplation of the various 
methods of breaking and prolonging dosage, no 
matter what the technical manner of applica- 
tion may be, is a very fascinating study and 
one which I believe we are only beginning to 
recognize in a very primitive fashion. Possi- 
bilities for the application of this principle with 
both contact and distance applications of ra- 
dium as well as with roentgen radiation are very 
great indeed. 

I believe that the paper by Drs. Martin and 
Sharp has answered a number of the points 
raised by Dr. Grier relative to the dangers of 
interstitial irradiation with filtered radon, and 
I might stress, in addition, the necessity for 
scrupulous care under all circumstances within 
the mouth no matter what the method of treat- 
ment may be, but particularly when radon im- 
plantation is a part of the program. The reac- 
tion of tumor tissue in the presence of infection 
is quite different and much less satisfactory 
than it is when the mouth is reasonably clean. 
Cleanliness can only be obtained by rigid, rou 
tine care in a department thoroughly organized 
for the purpose. I do not believe that time is 
lost in thoroughly cleaning up the mouth before 
any local treatment is applied. It can very 
well be done while the initial external irradia- 
tion is being carried out. I should like to men- 
tion also the possibility of protecting a great 
deal of the mucosa of the mouth from inter- 
stitial irradiation by specially constructed den 
tures. This work has been developed for some 
time now in our department by our dental resi- 
dent and has been of tremendous value. 

Relative to the treatment of the neck, I be- 
lieve we all recognize it as perhaps more im- 
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portant in a relative way—certainly so in a 
great many of the cases—than the treatment of 
the primary, growth itself. I believe it is safe to 
say that more cancer clinicians are coming to 
take a more conservative view of this problem of 
the treatment of the neck as time goes along. 

Krom Dr. Simmons’ paper and figures pre 
sented, it is evident that but a very small per 
centage, at best, of cases coming routinely un 
der observation are amenable to the classi 
surgical procedure which has generally been 
accepted in the strictly surgical field for nearly 
a generation. With more accurate knowledge of 
dosage intensities, with the aid of histological 
differentiation as a guide to the probable in 
tensity required and with improving external 
irradiation it would seem that less and less of 
radical neck surgery is indicated. If, however, 
neck surgery for removal of involved tissue is 
to be done, I should very strongly favor clean, 
sharp dissection rather than recourse to some of 
the newer cautery measures. It is true they 
have their appeal but I question very much if in 
proximity to so many vital structures the em 
ployment of such measures can be regarded as 
sound technical surgery. 

Relative to the externa/ irradiation of the 
neck I should like to sound a note of warning 
against too much dependence upon radium as a 
source of energy unless very substantial amounts 
are employed. It would seem to be much safer, 
particularly from the physical standpoint, to 
lean more heavily upon roentgen radiation. 
The possibilities attendant upon the vigorous 
use of external irradiation, largely roentgen 
radiation, and toa more limited degree radium 

and this only because of its scarcity—is a fas 
cinating problem and I feel confident that a few 
more years will show usa very startling advance 
in that direction. 

What we refer to as a “dose” today is really 
a misnomer. What we actually mean, for the 
most part, is that quantity of radiation which 
the normal tissues of the tumor bed will tolerate 
without undue and permanent damage. We 
know very little indeed of the timing, the fre 
quency, the intensity per exposure, the dura 
tion of individual exposures and total treatment 
interval incident to the best results to be ob 
tained. Contemplation of the possibilities at 
tendant upon a more accurate knowledge of 
these and other associated factors affords at 
least many interesting possibilitites for the fu 
ture of this type of therapy. 
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INTRODUCTION 


N the study of chronic leucemia 


questions are likely to arise: (1) 


two 
Why 
do some patients respond to 
so much better than others with the same 
general blood picture? 2) W hat } 1S the best 
method of using radiotherapy : \t the 
present time there 1s far more theory than 
fact to support any explanation of the first 
problem and as this paper 1s lu 
therapeutic results, we 


nited to 
will consider this 
only as it comes up in reference to special 
cases. 

There is no gainsaying the striking tem- 
porary large doses of 
roentgen rays over the spleen and lymph 
nodes 


results obtained by 


in both types of chronic let ucemia, 
There is, however, much to be said about 
the length of time that this apparent bene- 
fit lasts. It seems to us that small « loses at 
frequent intervals produce excellent results, 
and we think the improvement, 
gradual, is more enduring 


though 


LITERATUR] 

Since the literature on this subject 1s 
much too extensive to be covered in detail 
here, we have selected only a few references 


which we consider of special interest. 


a eabody, using radium, noted a decrease 
1 abnormal forms of leucocytes. 


| that it was eas! 


He also 
- to produce an initial 
reduction in the om number than to keep 
the count low. 


said 


Oppenheimer, as well as Jenkinsor 


1, Ques 
tioned the perm 


anency of the improvement 
and was sure that harm could be done by 


large doses. Gulland agreed with this and 


said: ‘“The more energetically a case is 
treated, the more certain It 1s to recur.” 

| D rt f M R g 
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Minot and his coworkers give an excel- 
lent and detailed study of myelogenous leu- 
cemia in one paper’; in the other® the ques- 
tion of radiotherapy is discussed, more in 
regard to the effect on the blood cells in 
general than in leucemia. This latter con- 
tribution has an excellent résumé of the 
literature. 

Epstein not only advocates small doses, 
butsays that eachpatient is a separate prob- 
lem. Dole also prefers the smaller doses. 


MATERIAL 


The following observations were made on 
47 cases. Twenty-four were myeloid leu- 
cemia and 23 were lymphatic leucemia. We 
have not referred to any cases that were 
considered acute and have only reported 
cases that were adequately studied. No 
attempt has been made to record only satis- 
factory cases. All of these patients were in 
the Presbyterian Hospital or Vanderbilt 
Clinic within the last ten years, but this 
is by no means a complete list of leucemia 
patients treated in these institutions during 
that time. It is rather a series of patients 
whom we personally had an opportunity to 
observe and treat with roentgen rays. 


TECHNIQUE OF RADIOTHERAPY 


In lymphatic leucemia the cervical, axil- 
lary and inguinal areas are treated with 
medium voltage rays (approximately 125- 
135 kv., peak), 3 mm. aluminum filter and 
a 10 inch target-skin distance. Two-thirds 
to three-fourths of an erythema dose is 
applied over one area at one sitting. The 
most prominent nodes are selected for the 
first treatment. The patient returns once 


or twice a week, usually once. Only one 
umbia University, € f f Physicians and Surgeons, and the 
nnual Meeting, American Roentgen Ray Soctety, West Baden, 
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area is treated at a visit. A blood count is 
made before each treatment. If the medias- 
tinal or abdominal nodes are involved, 
high voltage rays (equivalent of 200 kv., 
peak) are used, with 0.5 mm. copper filter 
and a 50 cm. target-skin distance, one- 
eighth of an erythema dose being applied 
at one sitting. 


List or Cases 


any unpleasant reaction. Subsequent treat- 
ments are controlled entirely by the pa 
tient’s condition and the response of the 
blood. If the cell count comes down very 
slowly, as much as one-fifth of an erythema 
dose may be applied at one sitting. The 
treatments are continued until the cell 


count comes down to fifteen or eighteen 


AND SUMMARIES 


CHRONIC LYMPHATIC LEUCEMIA 


No 
Case Hosp. Age Onset Admission Death Illness High Low Treat 
No. No. Count Count ments 
I 43079 68 8 mo. 10/20/Ig9 6/18/2 16 mo. 146, 23 
2 $5432 38 6mo. 10/25/22 12/14/22 7mo. 3 wk. 12,5 ‘1.9 
3 $3730 66 Imo. 3/18/22 0/27/22 4 mo. $6, 
4 61436 57 6mo. 12/ 2/24 6mo. 2:wk. 
46946 yr. o/ 4/2 12/17/22 3 yr. 4mo. 700 , 355, 
6 s186g I yr. 11/ 9/2! 5/27/23 2yr. 6 mo. 132; 
(1v) 7 138527 41 2 yr. 7/28/25 Living 6 yr. 10 mo.4 16,2 
s8812 56 7 mo. 12/27/23 3/22/24 10mo. 27 
(1) 68163 § mo. 6/27 3/27/29 2yr. 5§ mo. 36 22 
I 59854 60 § mo. @/2a 12/27/26 2vr 
LI 323 66 4/ 9/24 Lost 4 yr. 4 mo. + ke Ig 
12 $5346 Sg I yr. 1/13/22 12/ 8/22 I vr. II mo. 6,3 b.4 
13 49008 37 3 wk. 2/2/21 Lost Syvr. 6mo.+ 2 
14 68993 18 6 wk. 9/27 %/29/27 4 mo 2 f 
15 41034 63 2 wk. 2/24/19 2/40/22 2 yr 25 
16 $3439 mo. 3/23/22 g 12/26 4yr 120 
17 $3728 2 wk. 4/17/22 5/20/22 6wk 108 
18 78578 62 4 mo. 1/21/29 2/20/29 5 mo 
(11) Ig 189284 44 7 mo. 12/ 5/28 Living 2yr. Imo.+ 138, 
(11) 20 7Iiggo 38 3 yr. 6 mo. 6/21/28 Living 6mo.4 
2! 3 wk. 0/31/26 6/ 1/29 2 yr. g mo. 
22 ary Living 2vr. 6mo.+ 153 61 
(v) 23 77039 62 «4 yr. 11/ 1/28 Living 7mo.+ ) 
Cases Treated with Radiotherapy to June 1, 193 
23 Cases: 17 male, 6 female. 
Ages: 18 to 68 vears. Average, ¢2 vears. 
Onset: 2 weeks to 4 years. Average, 10 months 
16 dead—-s living—2 lost to “‘follow up.” 
16 patients followed to death. Illness 6 weeks to 4 years. Average, ear 6 
pa s living. Illness 1 vear, 6 months to 6 vears, 10 months. Average, 4 vears 6 S 
2 patients lost to “follow up.” Illness 4 years 4 months to ¢ years 6 montl Average, 4 years I! 
High Count: 7 J to §,500. Average, 1 36,6 >. 
Low Count: 3 to 1,300. Average, 38,2 
Number of itments: s8—-1. Average, I>. 


Myelogenous leucemia is treated with 
high voltage roentgen rays, as described 
above, applied over the spleen, usually 
with a 15X15 cm. field. One-eighth of an 
erythema dose is given at the first sitting, 
and the patient returns in a week for a 
blood count and the second treatment. 
This small quantity of rays rarely causes 


thousand. They are then spread out over 
longer and longer intervals and are given 
just often enough to keep the blood count 
at the optimum point for the patient’s 
sense of well-being. 


fairly frequent white cell counts is empha 
sized to the patient. 
Owing to the difference in the suscepti 


The importance of 


| 
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tion in 
total number of leucocytes may be de 


bility of certain individuals the redu 
lay ed, or the result of treatment n seem 
to be cumulative. Therefore at times white 
cells may be reduced more than 1s desirable 


This explains why we have some « 


ounts of 
3 white cells or even less. 
( 1Y 
Cas Hi \ve Onset 
Ni N 
vr. 
W 
VI “ 
W 
( 
4 
‘ \ 
1 
High \ 
| ( 
N \ 
N i 


lor example Case 3, Hospital No. 57 
has a low count of only 1 


S is, of 
course, far below what we woul a safe 
number, but this individual had the last 
treatment over a year before al it that 
time the white cells numbered 3 It is 
possible that this was a late manifestation 
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of the disease as the leucocytes continued 
low and the patient died within six months. 
The cells increased a few thousand after a 
transfusion but never were over 5000; the 
final picture was one of cachexia and inani- 
tion. 


Some of the lymphatic leucemias were 


\ND SUMMARIES 
LOID LEUCEMIA 


No. 
Death Illness High Low Treat- 
Count Count ments 
»/1§/20 2 yi mo ) SO 
2/22 2: WF. OR 22 
27/2 4 yr 68 I 16 
) 26 $6 I 27 
Lost \ ! I ,4 22 
1/29 2Yy1 2 25 27 
10/2 2 yr 66 
2 2 4 49 7 68 
2/23/21 vr. 5m 22¢ 30 
) 2 yr. 25 
24 2yr 4 1d, 16 
25 4 »4 130 
36 900 31 
20/2 I} 2 1g 60 
2 4 / 2C I yt [1 27 
2 2 2 y! 6 23, 
2 VF. ( 4 4,9 II 
2/14/29 mo. 29 Ic 
2 yr n 25 
3/28 /2 4 yr 26 14 
Living 2 4, 6 
Living 5; mo 2 2 4 
Living 4 vr. 4 45 6 
Living 6 mo 62 4,2 5 


i counts are 


treated because of large nodes and white 
cell counts in two or three instances became 
lower than was advisable. 
\s the refractory stage approaches and 
the temperature rises, we give the treat- 
ments more frequently in a vain attempt to 
ward off the inevitable, but always use small 


= 
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doses. In the face of a rising temperature, 
irradiation is useless but is usually con- 
tinued on account of the psychological ef- 
fect on the patient. 


CASE REPORTS 


To take up all of the cases in detail would 
make a contribution more detailed than 
interesting, so it has seemed wiser to dis- 
cuss briefly 5 cases from each group, with a 
chart to illustrate the blood counts. Except 
for an occasional count, all of the blood 
work was done by one of us; two standard- 
ized pipettes were used for each examina- 
tion; two drops were taken from each, and 
two counting chambers were employed. As 
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a rule, 300 cells were counted for each dif. 
ferential. 


Case 1.+No. 68163. R. McC., an intelligent 
American business man, aged fifty-four, 
had noticed a_ swelling in his neck for five 
months. He had lost 20 pounds. In addition to 
cervical lymph nodes the spleen was considera 
bly enlarged. 

White blood cells, 45,1 
per cent. 

He was treated with radiotherapy and for a 
time seemed to improve. 


who 


; lymphocytes, 


The neck became 
smaller, he gained a little, but the white blood 
count continued to be high. 

While under observation he was very much 
annoyed by “boils” and little areas of infection 
about the nose and lips. 


These lesion 


CAME 


100 
15 
50 
a 4 7 
Cuart 1. Case. The lines at the top of the chart indicate the radiotherapy, the line with large dots is the 
total white blood count, and the bars at the bottom of the chart illustrate the differential count, th 
hatched portion representing the abnormal cells, i.e., in the lymphatic cases the hatched portion represents 
the lymphocytes and lymphoblasts; in the myeloid cases the hatched portion indicates the myelocyt 
myeloblasts. Each square is equal to 5 cells when considered up and down; when considered from left 


to right they represent two weeks, so that any white cell count that goes over the top line is o1 
and every chart from left to right represents two years. We prefer to use one standard system « 
several counts go well over 150,000 and some patients are followed for more than two years. 
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with no apparent cause and were difficult to 
treat. Sometimes similar spots would appear in 
the mouth and instead of healing, became cov 

ered by a soft jelly-like mass of what appeared 


to be fibrin. Transfusions were beneficial. 


Although he cooperated in every way he be 
came anemic, white cells continued to be too 
numerous, platelets became low. Two years af 
ter admission he developed a squamous cell epi- 
thelioma of the cheek, which resisted radium 


and roentgen rays. 


\ few davs before death an extensive rash re- 


sembling chicken pox appeared, and there was 
also a purpuric eruption and swelling of the 
face. 

The last treatment was given six months be 


fore death. 


Comment. This is an example of a case of 
lymphatic leucemia for which little can be 
done. Thelow platelets often about 2 
and transfu 
sions were the only therapeutic agent. 


CASI No. 7 


contraindicated irradiation 


M.K.G., a vounge 
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can business man, aged thirty-eight, a graduate 
of the Naval Academy, came into the hospital 
because of sore throat, fever and general pros- 
tration. He had noticed swollen glands in the 
neck three and one-half years previously. His 
tonsils had been removed with only slight bene- 
fit. Four months before admission he was told 
he had leucemia and at another institution was 
given twenty-four roentgen treatments, fre- 
quently one every other day. The patient was 
sure he had been overtreated and rather thought 
his sore throat was due to this strenuous therapy. 

When admitted the patient was obviously a 
sick man. The throat, roof of mouth and the 
pharynx were red and Vincent’s organisms were 
present. 3° F.; white 
lymphocytes, 97 per 


The temperature was |! 
blood cells were wry, 
cent. 

lor about a week we were very apprehensive. 
The throat did not improve and several areas 
, the fever continued to run 
high and the patient was greatly prostrated. 
\fter two weeks, the fever ran lower and im- 


and dramatic. 


of necrosis appeare 


prov ement was rapid 
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Since then (about two years) this man has He was treated with radiotherapy 
been active in business, carrying much responsi- ed _ satisfactorily; in a month tl 
bility and travelling widely. were within normal limits and he f 

He has been irradiated regularly. The white _ ter. 
cells continue to be more numerous than nor- The spleen became smaller afte: 
mal (averaging in the neighborhood of 50, . treatments, but has always been 
Platelets are usually below 100,000, but there tient is still reasonably active, hi 
has been no tendency to bleed, and he seems’ weight and the white cells have 
reasonably well and happy. slightly above normal with 

Comment. Considered in detail as a case therapy. 
of chronic lymphatic leucemia that recov Superficial lymph nodes hav. 


ered from a severe infection and after two “Faas x MEI p 
years the patient is able to carry on. ns seek 
‘ aged forty one, for two vear nad 
Casewur. No. 189284. 1. H.G.,an American his neck was swollen. On his first 


architect, aged forty-four, who for six months — not look acutely ill, but the neck wa 
had been “‘below par,” “not sick,” but as he enlarged. In the right posterior tt 
said ‘“‘only hitting on two instead of four cyl- was one node that measured 4 2 


inders.”’ He was conscious of an enlarged spleen — eral smaller ones. On the left s 


cic 


which at the time was easily felt 21 cm. below — similar condition existed, but th 
] 
i 


the costal margin. White blood cells were smaller. The inguinal nodes we: 
60,000 with only 7 per cent granulocytes. The larger than usual. The spleen wa 
predominating cells were large lymphocytes costal margin. The white cells » 
and there were undoubtedly many monocytes. lymphocytes, 86 per cent. 


= 4 
| “did 
what 
\ 
* For explana t f lart, Char 
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After five years the nodes show little change, 
the spleen is just palpable and the white blood 
count is 7,700; lymphocytes, 65 per cent. 

Comment. This case is a good example 
of what we may be permitted to call a mild 
or slowly progressing form of chronic lym- 
phatic leucemia. It is quite a contrast to 
Case I. 


Fic. I. 


Case v. On admission 


Case v. No. 77039. W. S., a Bohemian house 
wife aged sixty-two (with only moderate knowl 
edge of English ), came to the hospital because 
of large swellings in the neck and under the 
arms. Physical examination revealed a most 
unusual condition. On both sides of the neck 
were great masses of what seemed to be lymph 


nodes. A similar condition existed in both su- 


praclavicular fossae. The neck just above the 


There 
were large masses in both axillae, the larger be 
ing on the right and measuring g cm. in diame 
ter (Fig. 1). The inguinal nodes were also large. 
The edge of the spleen was felt 11 cm. and the 
liver about 8 cm. below the costal margin. Large 


clavicles measured 47 cm. (18.8 in.). 


movable nodular masses were easily felt through 
the abdominal wall and were probably abdom 
inal lymph nodes. 

In addition to the lymphadenopathy, the 
heart sounds were poor, the urine contained al 
bumin and casts and the ankles were edema- 


tous. The white blood count was 38, ;lymph- 
ocytes, 68 per cent (mostly small). 

The outlook was, to Say the least, not encour 
aging. The first three or four treatments had 
little or no effect on the size of the node . but 
after the seventh and eighth exposures th 
masses seemed softer and began slowly 
smaller. 

The patient feels better and is pleased with 
her improvement. Her weight has varied ; 
tle. She has recovered any early loss. 


to get 


lit 
Che whit 
blood cells are within normal limits; indeed we 
often wish they were more numerous to permit 


of more extensive irradiation. 

Comment. We think this case is interest 
ing, not that we can make any great claims 
as to permanent improvement, but after 
months the 
The neck 1S g cm. smalle rand the 
axillary nodes are much smaller. She is 
not only up and about but is working regu 
larly. 


eighteen change is. striking 


ig. 2). 


ic. 2. Case v. After thirty r 

Case vi. No. 70729. A. N.S.,a New York 
policeman, aged thirty, came to the clinic be 
cause of weakness and swellings in the inguinal 
region for one month. (As a matter of fact he 
had been advised to come by a doctor whi 


thought his blood pi ture suspiciou 
On physical examination a few superficial 
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lymph nodes were easily made out and masses 
about 3X1 cm. were felt in both inguinal re- 
gions. The spleen was felt 6 cm. below the cos- 
tal margin. White blood cells, 95,000; neutro 
philes, 62 per cent; eosinophiles, 1 per cent; 
young forms, 25 per cent, lymphocytes, 12 per 
cent. 

He responded very well to radiotherapy and 
in two months the leucocytes were down to 
11,000. He was treated regularly, usually every 


HH | | | | 


CHart vid." 


week or two, and in the meantime he was 
active duty. 

Three years after his visit he came in acutely 
ill, with fever, prostration, etc. Two weeks be- 
fore admission his count was: white blood cells, 


on 


5 


000; neutrophiles, 73 per cent; eosinophiles, 
1 per cent; basophiles, 4 per cent; myelocytes 
and myeloblasts, 10 per cent; lymphocytes, 9 
per cent; monocytes, 3 per cent. 

He went down rapidly, the final illness last 
ing eight weeks. High fever, 1 104°, and 
finally 107° F., with prostration, some bleeding 
of gums, and a shower of purpuric spots just be- 


+ 


For explanation of chart, see Chart 1. 


den, and Katharine S. Edsall juny, 
fore exitus. Three direct transfusions 
little benefit. 
patient was given a small roentgen treatment 
and the white blood count dropped to 


were 


of 
A few days before death, the 


Whether or not this had any effect on the final | 
result is questionable. 
lo sum up this case briefly: A police 


man was first seen early in the course of his 
illness, he was irradiated frequently, evi- 


Case 


dently with benefit, he continue | active 
duty with only occasional slight interrup 
tions, until within two months of his death. 

There was one unusual feature which may 
be worthy of note. A section of one of the 
inguinal nodes was examined, but the pa 


thologist (Dr.Stout) did not think it showed 
leucemia. Two months after the biopsy, 
the nodes broke down a 
pus was obtained, so it is at le: 
that the swollen 


direct connection with the leuc em 


nN 
I 


1d on operati 


4 
ist 


inguinal nodes had no 


la. 
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\nother point of interest was the sudden 


change in the type of leucocytes. Two 
months before death the granular cells 


dropped from 7o-8o per cent to 10-15 per 
cent, the predominating cells were what 
appeared to be myeloblasts and were nega 
tive to oxydase stain. The final blood pic 
ture might have been confused with lym 
phatic leucemia. 
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lung and the sputum contained tubercle bacilli. 
The spleen was tremendous and filled almost all 
the left side of the abdomen. The blood count 
was as follows: white blood cells, 350,000; neu- 
trophiles, 46 per cent; eosinophiles, 3 per cent; 
basophiles, 6 per cent; myelocytes, 25 per cent; 
myeloblasts, 14 per cent; lymphocytes, 6 per 
Cent. 

The patient lived out of town and it was diffi- 
cult for him to make the trip; nevertheless, he 


WE 


M 350 
100 
50 
25 
( r Vil 
CasE vu. No. ¢ |. T., an American 
salesman, aged tortv-two, came to the | p tal 
compla ning of a ma n the left side t the 


abdomen which was accompan 


ating to the chest. lhere 


weight, headache, and night sweats. His family 


history was significant: both parents, two sis 


ters and one brother, all had died of pulmonary 


tubercul Iwo other members of his im 
mediate family were under treatment for this 
The man was thin and looked ill. There were 
gns of consolidation at the apex of the right 


Case vil. 
received his treatments fairly regularly. In five 
were reduced to 35,000; 
voung forms, 21 per cent. After eighteen months 
with only an occasional treatment, the white 
cell count had gone up to 150, 


weeks his white cells 


. He could not 
come for treatments as frequently as we desired 
and because of the pulmonary condition he 
wanted to be in the country. He died two and 
one-half years after admission. Our last white 
cell count was 22 

Comment. Here was a patient who, in 
addition to leucemia, had pulmonary tuber- 


culosis. Although this is not an unusual 
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combination, it is one that makes therapy 
difficult. The problem was all the harder as 
the patient did not live in the city. With 
all these handicaps, this man was happy 
and active most of the time that he was 
under observation. 


Case vir. No. 67088. A. S., a negro, who 
said he was fifty-six, but looked older, came to 
the hospital with a two year history of a mass 
in left side of abdomen. He was troubled with 


gastric distress, weakness, and shortness of 


breath. 

He had a large, hard spleen that reached to 
the umbilicus. The blood count was as follows: 
white blood cells, 360,000; neutrophiles, 58 per 
cent; eosinophiles, 5 per cent; basophiles, 8 per 
cent; myelocytes and myeloblasts, 20 per cent; 
lymphocytes, 6 per cent; monocytes, I per cent; 
unclassified, 2 per cent. He responded to treat- 
ment and did well for about one year. The 
white cells at one time were as low as 21,00c 
but young forms were always present. 

For some reason he stayed away for six 


* For explanation of chart, see Chart 1. 


months and when he reappeared, the leucocytes 
were up to 280,000, with 
forms. Although he received radiotherapy regu 
larly, after this absence his white cell 
never lower than 48, 


27 per cent young 


On the occasion of his last visit he came into 
the hospital very weak, desperately sick, witha 
white cell count of 250, He failed rapidl 
became comatose, and died one week after ad 
mission. Just before death the white blood c« 
were over 6c 


Comment. We refer to this patient as he 
illustrates a severe and resistant 
leucemia. 


type of 
Although the disease was well 
established, he improved under treatment 
and it is just possible that had his treat 
ments been more frequent, his life might 
have been prolonged. 


Case1x. No. 61377. F. P., a Russian Jewe 
aged fifty-two, had complained of weakness for 
three months. Examination showed a large 


liver and the spleen 10 cm. below the 
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margin. White blood cells, QO,O000 5 neutrophiles 
66 per cent; eosinophiles, 3 per cent; basophiles, 
10 per cent; myelocytes, 11 per cent; lympho- 
cytes, 10 per cent. 

In stx weeks she was given three treatments, 
with excellent results; the spleen became smal- 
ler and was felt only 3 cm. below the costal 
margin. The white blood cells were 8,500 with 
12 per cent young forms. 


15q_| 


24 
109 


79 


+ + 4-4 


After doing well for a little over a year she 
had an attack of “influenza,” following which 
the spleen became larger and in three weeks ex 


CHART x.* 


tended 14 cm. below the costal margin; the 
white cells were then 65,000 with 
voung forms. 

This upset was probably the turning point in 
her condition. She was kept under observation, 
irradiated regularly, and given two transfu- 
sions, but the spleen remained large. The white 
cells varied but never ran very high; abnormal 
forms were always numerous. She died eight 
and one-half months after the attack called “‘in- 
fluenza,”” which was severe enough to confine 


30 per cent 


* For 


explanation of chart, see Chart 1 


her to her home but about which we have no ce 
tails. 

Comment. We call attention to this pa 
tient for two reasons: The drop in the 
number of white cells was not accompanied 
by a decrease in the percentage of myelo 


cytes, and it has been maintained by other 
observers that a slight infection will often 


Case X. 


prove serious to leucemic patients. Would 
this patient have continued to hold her own 
if she had not had some infection? We can 
only guess but the constant presence of 
abnormal cells is always a bad sign. 


Case x. No. 233674. M.K.,a young Jewish 
housewife, aged thirty-two, came to the hospital 
with a two weeks’ history of a tender mass in the 


left side of the abdomen. She weighed only gt 


pounds, 26 pounds below her best weight take: 
twelve years previously. She looked chronicall 
ill. The spleen extended 5 cm. below the umbi| 


icus, almost filling the left side of the abdom 
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Hemoglobin (Sahli), 67 per cent; red blood 


cells, 4,000,000; white blood cells, 132, - neu 
trophiles, 63 per cent; eosinophiles, 4 per cent; 
basophiles, 8 per cent; myelocytes and myelo- 
blasts, 17 per cent; lymphocytes, 3 per cent; 
monocytes, 3 per cent; unclassified, 2 per cent. 
Because of weakness and anemia she was 
c.c. of blood. 


commenced 


given a direct transfusion of ¢ 
Radiotherapy was erythema 
dose over the spleen once each week). Within 
a month she had gained a pound. The spleen 
was smaller. The hemoglobin went up to 83 
per cent; white cells dropped down to 62,5 
with the differential count relatively unchanged. 
In two months, he was 
able to do her housework: the leuco¢ vtes were 
only 1 


although still weak, 
,200 and there were § per cent myelo 
cytes. 

Within three months she had gained g pounds. 
The spleen was just palpable; white blood cells 
4,200 and the mye 


ocytes had disappeared. 
\fter five months she had gained 123 
but had had an attack of 


caused a loss ot 


pounds, 
“influenza” which 

\t the end of six 
months, however, she had begun to gain again, 


yunds. 


she had no complaints and seemed to have 


weathered the little storm. The spleen was 3 


cm. below the costal margin; white blood cells, 


A ; myelocytes, I per cent. 
Comment. \Ne have gone into a few de 
tails as this patient is an excellent example 
of what can be done with small 
roentgen rays. It 1s not possible to proph 
esy how long this improvement will con 
tinue. We can at least look at the present 
picture with pleasure and hope for the fu 

ture. 

Only six roentgen treatments have been 
given. The last was given five months prior 
to the last blood count. 


DISCUSSION 


Statistics are and a 
glance at the lists of the patients is perhaps 


advisable. 


often misleading 


\n average of three years of life after the 
apparent onset of the disease in myeloid 
leucemia is probably no better than might 
be shown in any series of untreated cases; 
while an average of only eighteen months 
of life in lymphatic leucemia would seem to 
say little for the treatment employed. 


doses of 
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We may be permitted to call attention to 
a few facts that change the picture materi- 
ally. 

Of the myeloid cases 5 are still living 
after an average of two and one-half years 
and one was “‘lost”’ to “follow-up” after 
three years. 

There are a few other details that illus- 
trate the fallacy of averages. Of the lym- 
phatic cases, Case 2, hospital No. 55432, 
died suddenly at her home of what appears 
to have been edema of the glottis, certainly 
an unusual termination for a case of leu- 
cemia. This was nine days after the roent- 
gen treatment over the spleen, the only 
treatment that Case 10, 
hospital No. 59854, while apparently per- 
fectly well, was killed in an automobile 
accident. Case 16, hospital No. 53439, died 
following an operation for carcinoma of the 
head of the pancreas. He was seventy-four 
vears old. 


she received. 


The prognosis of some of these cases 1s far 
more difficult than would at first appear. 
To tell every patient that comes for treat- 
ment that he will probably not live more 
than a year or so is neither kind nor tactful. 
Granting the seriousness of the disease, we 
must also admit that some patients will do 
surprisingly well when radiotherapy 1s used 
intelligently. The size of the lymph nodes 
or spleen or both is often of as much signifi- 
cance as the white count itself. If the pa- 
tient is in reasonably good condition, some- 
thing can almost always be done, but if the 
heart or kidneys are seriously damaged 
little can be offered. Signs of fluid in the 
chest or abdomen are without exception 
danger signals that must not be ignored. 
\ low platelet count with a tendency to 
purpura is usually a late manifestation and 
often indicates the approach of the end. 

We hesitate to go into a detailed discus- 
sion of the blood cells but it is safe to Say 
that the patients with the high percentage 
of abnormal forms are the worst risks. The 
higher white cell counts will sometimes 
respond remarkably to treatment, but the 
high white count with the low platelet 
count is cause for alarm. Different as these 
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two types of leucemia are, they have cer- 
tain similarities when treated with roent- 
gen irradiation. In the favorable cases 
there is not only a drop in the white cell 


count, but a reduction in the percentage of 


abnormal cells, which in the lymphatic 
form would be lymphocytes and lympho- 
blasts; in the myeloid form, 
granulocytes. 

If the charts are consulted it will be 
noted that in Case 1, although the white 
cells decreased under treatment there was 
very little variation in the proportion of 
cells, the abnormal always predominating 
an unsatisfactory case. In Case 11, the 
blood count showed little change; this 
might be called a milder form and occurred 
in a young man. Case 111 illustrates a 
satisfactory increase in normal elements. 
Clinically, however, he was doing no better 
than Case 1. 
the difficulty which may be encountered in 
trying to make hard and fast rules. This 
was a typical picture of leucemia but note 
the response to treatment, which was al- 
ways given because of large lymph nodes, 
never for the high blood count. Case v il- 
lustrates in the blood picture the same im- 
provement shown clinically (Figs. 1 and 2). 

The blood changes in the myeloid type 
are often more impressive than in the 
lymphoid type, and we get a distinct im- 
pression that we can do more for these 
patients. Case vi with a moderately high 
count and about 25 per cent young leuco- 
cytes did well on radiotherapy, but abnor- 
mal forms never disappeared and just be- 
fore death there was an overwhelming in- 
crease of myeloblasts. Case vir may be 
said to be a case that never really im- 
proved but nevertheless, was temporarily 
helped by irradiation. Note the steady 
increase in young forms as shown in the 
final counts. Case viii shows to a striking 
degree the necessity of regular treatment. 
Not only did the leucocytes go very high, 
but the young forms also increased. Case 
1x is somewhat similar to Case viii but the 
count did not run so high. Would not 
these patients have been benefited by more 


the young 


Case Iv is a good example of 
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regular treatments? We think so, but can- 
not offer definite proof. Case x is interest- 
ing as it shows not only the drop in total 
white cells but the disappearance of ab- 
normal forms. It is impossible to say how 
long this will so continue but we 
the best. 

Minot has said that it is not possible to 
increase the span of life by radiotherapy. 
As far as statistics go this is undoubtedly 
true, but we believe that the comfort and 
happiness which these patients experience 
is well worth the time and trouble required 
for treatment. Their life may be no longer 
but it is certainly happier. 

Little can be learned by the initial drop 
in the white blood count. What is of tre 
mendous interest is the change that ap 
pears after a time when radiotherapy loses 
its eficacy. Solution of this problem will 


he ype for 


go far to throw new light on this form of 


disease. Granting that we can only post 

pone the fatal termination, we should do all 
in our power to put it off as long as possible, 
and so conserve our only therapeutic agent 
that its value will be as enduring as poss! 

ble. 


CONCLUSIONS 


Every patient is more or less an indi 
vidual problem. A blood count should be 
made before each treatment. 

Small doses of roentgen rays to the en 
larged nodes and spleen in the lymphatic 
type, only one area at a time, and to the 
spleen in the myelogenous type are 
able. 

The patient should be treated regularly, 
at first every week; later the period may be 
lengthened when the response and suscept! 
bility of the patient have been established. 
Many do well with counts considerably 
higher than normal, 


advis 


cells will continue to decrease long after 


irradiation. 


An occasional platelet count is advisable, 


especially in the lymphatic type. Purpura 

always contraindicates irradiation. 
Although the prognosis is always bad, it 

is often well to await the result of a few 


but sometimes the 


| 
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treatments before being definite as to prog- 
nosis. 

In the myeloid type it has been said that 
IO per cent or more young cells indicates a 
hopeless outlook; this may be true but if 
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this percentage is reduced by radiotherapy 
the prognosis may be said to improve. The 
reduction in the percentage of abnormal 
cells is fully as important as the initial drop 
in the total count. 
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DISCUSSION 


Dr. CHartes L. Martin, Dallas, Texas. 
When I was asked to discuss this paper it sud- 
denly occurred to me that I had learned prac- 
tically nothing new about leucemia during the 
past ten years. I then delved into the recent 
literature but did not encounter any large a- 
mount of new material. More investigation 
along this line is therefore very badly needed. 
In listening to this very excellent paper the 
portion dealing with prognosis struck me as 
most interesting. | hope that Dr. McAlpin will 
tell us a little more about platelet counts in his 
closing remarks. He stated that a platelet 
count is a bad prognostic sign. Perhaps he can 
tell us whether a patient may have a high plate- 
let count in the beginning of the disease which 


Low 


becomes progressively lower as he reaches the 
point where treatment is no longer effective. As 
[ understand him, most patients are likely to 
have either a high or a low platelet count from 
the beginning. 

His observation that cases showing a drop in 
the percentage of abnormal blood cells during 
treatment do best is in accord with my own ex- 
perience. 

When I was a resident at the Massachusetts 
General Hospital, Dr. Denis, the chemist, and | 
studied the blood of leucemia patients receiving 
radiation therapy but we learned surprisingly 
little. We observed that the symptoms such as 
fever, headache, malaise and discomfort from 
an enlarged spleen were hardly noticeable so 


long as the white count remained below 100,000. 
As a result it has always seemed to me that the 
best plan of treatment consists of the adminis- 
tration of efficient doses as far apart as they 
can be given to keep the count below 100,000. 

No doubt this can be accomplished by Dr. 
Golden’s technique but it is certainly more con- 
venient to give the treatment within five or six 
days’ time and then to allow the patient to go 
his way until more treatment is needed. Even 
in lymphatic leucemia the involved glands can 
all be covered in eight to ten days. 

I notice that nothing is said in the paper 
about the treatment of the long bones. My 
technique has always been that recommended 
by Pfahler and others, namely, the irradiation 
of the spleen through multiple ports of entry in 
myeloid leucemia. If Dr. McAlpin thinks 
therapy of the long bones is worth while per- 
haps he will be kind enough to explain his 
reasons to us later on. 

The behavior of the red blood cells has in my 
experience been one of the best prognostic signs. 
A rapid disappearance of the secondary anemia 
after irradiation insures at least temporary 
improvement. For this reason our cases all re- 
ceive a liver diet and a dram of iron and am- 
monium citrate given in a glass of milk after 
each meal until the red blood count approaches 
normal. It is my impression that this therapy 1s 
very valuable although I can produce no ab- 
solute proof. 
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I sincerely hope that the authors will con- 
tinue their studies since they apparently have 
at their command an ample material. 

Dr. H. K. Pancoast, Philadelphia. Most 
conditions treated by radiation during the past 
decade or two have shown improvements as a 
result of improved technique. It is unfortunate 
that leucemia is a condition which has shown 
practically none. The first case of leuacemia was 
treated in 1902. I think the first report of a 
case treated was in 1903. I read the first paper 
on treatment of leucemia before this Society 
in 1906 and again in 1g07. But in looking back 
over those years, I can see very little difference 
in the prognosis except as we have been wise in 
the selection of our cases, in the use of com- 
paratively low dosage which has been stressed 
today, and in the elimination of the acute leu 
cemia from our treatment list. 

A few years after we began treating leucem 
las, we advocated the bone marrow treatment 
as primary to the treatment of the spleen. We 
have continued ever since 1906 to follow that 
procedure, because we have seen no better 
results obtained by any other method. I think 
all the methods that are used today give about 
equally good results, and we all are aiming to 
keep our patients in the best physical condition 
with as little treatment as possible, but with 
due regard to the economic problem. Applica 
tions to the bone marrow is not an economical 
method as compared to the treatment of the 
spleen, and in some instances in which it has 
not been possible to carry out treatment over 
the bone marrow systematically, we have ex 
posed the spleen alone. These are very few in 
number, however. 

I would like to hear a little more about the 
importance of the platelet count. I do feel that 
the red cell count is of extreme importance and 
when a patient shows a beginning and a persis 
tent drop in the red cell count, that patient is 
not doing well and is going to go bad before 
long and one must let up in the treatment as 
much as possible and use measures toward the 
preservation of the red cells. Some of these have 
been mentioned already by Dr. Martin, es 
pecially the use of liver and iron, and, as we 
have often used in the past, small doses of ar 
senic. But beware of giving very heavy irradia 
tion in the falling red cell count. 

We usually attempt to get our earlier cases 
down to as nearly a normal white count as pos 
sible, with as nearly a normal differential count 


as seems safe, then we watch the patient cai 
fully by a count at least once a month until 
there is very definite change, indicating a r 
Then we begin treatment again ai 
keep it up until the patient returns to as near! 
normal figures as is possible or seems saft 


rence. 


Al 


These are all various methods of getting at 
the same end. It is very unfortunate that we 
using an agent which seems to have such a very 
definite effect upon leucemic patients have been 
unable through all these years to improve o 
technique, or at least find one which gives VE 
much better results than those which were ob 
tained twenty-five vears ago. 

Dr. G. Prancer, Philadelphia. appre 
ciate this paper and I| appreciate all the diff 
ties that the speakers have already emphasized. 

Up to twenty years ago, | too tried to treat 
both the spleen and the bones, but because of 
the increased expense of treating the bon 
without accomplishing any increase in result 
since that date I have been limiting the treat 
ment to the application over the spleen 

I wish to refer to a case that came under m\ 
attention about a vear and a half ago which d 
not respond to high voltage roentgen rays aj 
plied over the spleen; in fact, the pat 


progressively worse during two week 
ment in which the applications were mad 
about 2§ per cent doses nearly every day 

we made an application with 200 mg. of rad 
in the form of a radium pack for fort 

hours and immediately the 
came down and the patient started t | 

and when the white cells dropped to 11,000, w 
then sent her home. 
since that. 


white e| ( 


She has made two tt 

I saw her last week. She had 

turned approximately ten days pre\ vb 
cause we hav e been having blood count 

the 
reached approximately 22,000, she wa 
back for treatment. 
dium packs, but this time with the hope of 


making a success of what seemed to be a1 


two weeks, and when white 


We again applied th 


matter of recurrence. We have treated th 
tire time with high voltage roentgen ra 


per cent over the entire body except 


The patient went home and a few days ag 
was symptom-free and very happy. | 
ply speaking of the fact that we were using h gh 
voltage roentgen ravs in this case and got ne 
response, but when we used gamma raj 
mg. of radium filtered through | mm. of plat 
num and 1 mm. of gold, at 4 cm. distance, over 
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the spleen, we got a very prompt response. 
| do feel that we are probably all giving up 
too easily 1 that if we just strivi 


and a little 
harder, we will probably find some 


constitu 
tional treatment that can be added to the treat 
ment and make these 
least that is my hope. 
Dr. Ernest Krarr, Chicago. 
month ago, we had 


cases a real success, at 


\bout a 
old, 


here was 


a child, eleven vears 
with chronic mvelogenous leucemia. 


a cell count of 66 leucocytes. [he spleen 


filled most of the left abdomen. We gave her 
one deep roentgen treatment and the white cell 


count was reduced to 209g, withir 


twelve 


W thout 
our sanction. She made a long automobile trip 


davs. Then the child was discharge 
and the mother reported to me that two days 


later the child had much pain in her legs and 


fever and was real sick. She was taken to In 
dianapolis for further treatment. 
I mention this case since it is not known to 


me that chron mvelogenous leucemia 


May I ask the 
about their experience in this respect. 
Dr. McApin (closing 


about 


will 


occur at such an age. 


authors 


In the fi 


t place, 
the long bones, | 


n't know 
It just happens we haven't done 


rradiating 
much about tt. 


it except in desperate cases. As a rule, we have 
irradiated the spleen altogether. 

| think that a severe chronic myeloid leuce 
mia ina voung child ts extremely rare. We had 
no voung children tn this series at all 

\bout the prognosis of leuacemia, Dr. Martin 
very courteousls a ked something of a poser. 
rath screetly sidestepped that in paper. 
There are certain points which will help vou, 
but vou frequently are upset by the ultimate 
outcome. 

The reason | ( t discu th blood 
cells with more detail was that | ame in 
terested in talking about the white cells and it 
made altogether too complicated a chart to run 
the red cells and hemoglobin against white 
cells. So we decided in this paper to consider 
white cells alone. Changes in the red often 


act as a warning, without question 
Dr. Martin’s t 
and ver 


reatment perf sound 
v well advised. We have gone so far as 
not infrequently to give transfusion 
time 


ind some 
t seemed to help. 
Prognosis in general is the prognosis of a 


chronic condition and not only a hen 


atological 
disease. The patient with fluid in theh abdome®, 
fluid in the chest, Gnd sign: 


; of decomp nsation, 
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is obviously a bad risk and the blood count 
must not be considered alone. The large spleen 
as a rule, is a bad sign, especially in the myeloid 
type. We have all seen cases that have done 
well and the spleen has decreased in size. We 
have also all seen cases where the spleen hasn't 
gone down. The spleen that doesn’t decrease in 
size is obviously a serious case, that is, from the 
standpoint of physical examination. The blood 
count that does not respond to radiotherapy 
has a bad outlook. That is what I meant when 
| said that if there is more than 10 per cent 
of abnormal cells present, the outlook is not 
always bad; wait until you see how the patient 
reacts to radiotherapy. That is important. 

The question of platelets won’t bother you 
much with a myeloid leucemia. I think that isa 
fair statement. If you do encounter a myeloid 
leucemia that in the beginning has low plate- 
lets, you can look out for trouble. They are 
very much more of a nuisance in the lymphatic. 
The case that tends to have purpuric spots and 
tends to bleed from the gums is always a bad 
risk and you can’t do a great deal except per- 
haps give transfusions. I think that the weight, 
the general conduct of the patient, as has been 
indicated, is important. The patient who holds 
his weight, who lives a happy life and is con- 
tented and getting along pretty well is, of 
course, a good risk, as such patients are in any 
other disease. 

\lways remember, and I think this is impor- 
tant, if you give patients large doses and then 
slap them on the back and tell them to come 
back in six weeks or two months, they don’t 
always know when their symptoms are getting 
worse. That is one thing of which I am per- 
fectly sure. I have sent a patient home with the 
differential count absolutely normal, the hemo- 
globin was well up and the spleen was not pal- 
pable, and then in two or perhaps three months, 
when the patient and physician had both taken 
a vacation, the patient came back with a spleen 
6,7, or even 10 centimeters below the line of the 
ribs and the outlook very grave; right on top of 
that comes the picture of anemia. There is just 
one thing about the anemia. Sometimes you get 
this prolonged action; whether the irradiation 
has anything to do with it, I don’t know. I 
doubt if there is cause for worry if the patient 
isn’t bleeding. If the platelets have held up 
reasonably well, a transfusion or two will give 
just as dramatic a result as though the red cells 
had never gone down, 


J LY, 1931 


EXTREME DILATATION OF THE LEFT AURICLE* 


By DAVID STEEL, M.D. 


CLEVELAND, OHIO 


N igor Sir Isambard Owen and W. J. 

Fenton reported for the first time a case 
of extreme dilatation of the left auricle. 
Since then 14 other proved cases have been 
reported (including the one reported below). 
Because the lesion can be accurately diag- 
nosed roentgenologically, it seems worth 
while to call the findings to the attention of 
roentgenologists and clinicians, reporting a 
new proved case, tracing its development 
and reviewing the literature. 

CASE REPORT 

M. R., female, white, aged thirty-one, ad- 
mitted for the first time on August 22, 1926, 
giving a history of a typical attack of rheu- 
matic fever at the age of fifteen, with a recur- 
rence about four months later. She apparently 
made an uneventful recovery. Four years later, 
however, she developed rather suddenly pal- 
pitation, precordial pain and dyspnea. She sub- 
sequently had repeated rheumatic attacks as- 
sociated with palpitation and dyspnea, but 
was never confined to bed for more than six to 
eight weeks. Four years ago, i.e., twelve years 
after her first attack of rheumatic fever, she be- 
came edematous and was confined to bed for 
three months. Since this time she has been in- 
creasingly short of breath and her hospital ad- 
missions have been increasing in duration. On 
her last admission she was in extremus. 

Physical Examination (Dr. R. W. Scott). 
August 24, 1926. The patient is a small woman 
weighing about go pounds. There is consider- 
able edema over the sacrum and legs, although 
respiratory distress is not particularly marked. 

Heart. The heart is a huge organ for the size 
of the patient. It extends to the posterior axil- 
lary line. The patient has been under digitalis 
for the past several weeks and now has what 
appears to be from palpation typical coupling. 
In the normal pulse following the premature 
beat is felt a characteristic diastolic thrill. 
There is marked activity also of the right ven- 
tricle. The left border of cardiac dullness is in 
the posterior axillary line, and there is dullness 
three fingers to the right of the sternum in the 
third and fourth intercostal space. 


* From the Roentgenological and Pathological Departments of the Cleveland City Hospital, and University Hospitals, ( 
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Over the apex the first sound is obliterated by 
a blowing systolic murmur, and in early diastole 
there is a loud diastolic murmur which ends 
abruptly and does not run throughout the di 
astolic cycle. This is the murmur that is felt as 
the very marked thrill. There is a very marked 
accentuation of the pulmonic second and a 
rather marked systolic murmur over the aortic 
area, where a definite thrill is palpable. There is 
a slight dullness at the right base, probably 
fluid, and in spite of the fact that there is con 
siderable retention of body fluids, the lung fields 
are free of moisture. Definite ascites is present, 
but not enough to warrant tapping at this time. 
The pulse is definitely diminished in volume. 
No sclerosis of the arterial walls is demon 
strable. No icterus of the sclerae. No definite 


1< 
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anemia visible. No cyanosis of the fingers, al 
though the lips are a little blue. The liver does 
not pulsate. The veins of the neck are only 


slightly engorged. 


November 10, 1926. Over the base, particu 


Fic. 1. Extreme dilatation of the left auri 
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larly to the right of the sternum, one feels a 
systolic thrill and on auscultation one hears a 
systolic murmur and a much fainter diastolic 
blow, which we believe originates at the aortic 
orifice. 

The urine has varied in specific gravity from 
1015 to 1033. There is often considerable albu- 
min present, occasional casts and frequent 
white, and occasionally red blood cells, present. 
The red blood count varied from 4,960, on 
on the last. The 
blood pressure has varied from 108 to 


the first admission to 5,312, 
130 Sys- 
tolic and from 65 to 72 diastolic. The blood 
Wassermann has been repeatedly negative. 
Summary. Mitral stenosis with the aortic ori 
fice somewhat involved, with probably definite 
narrowing. Marked hypertrophy of both ven- 
tricles. Auricular fibrillation. 


Roentgen Report. August 26, 1926 (hig. 1 


There 1s a tremendous increase 1n the transverse 
diameter of the heart shadow. This in 
both to the right and to the left, but n 


the right. On rotating the patient into 


rease 1s 
ainly to 
the first 
cope, a 
rounded shadow with fairly sharply defined 


borders 


oblique position under the roentgeno 


in the right lung field from the 
posterior portion of the mid-chest. Th 
cannot be 


appears 
hadow 


from the heart shadow. It 
slight pulsations. The retro 
is obliterated. This shadow could 
represent the enlarged dilated left auricle. There 


no change in the 


SC parate | 
she IWS only 


very 


cardiac space 


cardiac silhouette with a 


change in the position of the patient. Findings 
are those of an enlarged dilated heart, probably 
secondary to mitral 


disease with prea Inating 


~r 


Kic. 2. View of the heart after reflecting the peri 


cardium. 
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Fic. 3. 
Left auricle. RA 


Diagram of the findings at autopsy. LA 


Right auricle. RV—Right ven- 


ricle. AuL—Left auricular appendage. AO— 
Aorta. A—Adhesions. PA—Pulmonary artery. 
SVC—Superior vena cava. [VC—Inferior vena 


cava. D—Dhiaphragm. 
stenosis; cardiac decompensation and a small 
amount of fluid at the right base. 

Autopsy Findings. March 3, 1927. On open- 
ing the thorax the heart is seen to be enormously 
increased in size (Figs. 2 and 3). The pericar- 
dium is adherent to the sternum and to the left 
parietal pleura. Palpation of the heart before 
removal shows that the auricles are markedly 
distended, and one unusual feature, which is 
clearly demonstrated, is that the left auricle 
projects posteriorly and to the right, so that it 
actually forms the right border of the heart— 
projecting at least an inch beyond the right 
border of the right auricle. The widest trans- 
verse diameter measures 21 cm. The leaflets of 
the pericardium are densely adherent over a 
portion of the left ventricle and the left auricle. 
The left auricle is equal in size to the other three 
chambers. It holds approximately 750 c.c. of 
salt solution. The mitral valve is typically fish 
mouth in appearance and is partially calcified. 
The lumen will admit only the tip of the index 
finger. The left ventricle is definitely hyper- 
trophied and slightly dilated. The papillary 
muscles, particularly about the mitral valve, 
are greatly thickened. The aortic orifice is sten- 
otic from firm, old adhesions between neighbor- 
ing leaflets. Very little calcium is deposited 
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Kic. 4. The heart as a whole after fixation and some 
distortion. The portion above the line represents 
the left auricle and is almost as large as the other 
chambers combined. 


here. A few friable, recent, reddish small vege 

tations are present along the free margins of 
two aortic cusps. The right ventricle is mark 

edly hypertrophied, and 1s slightly dilated. The 
tricuspid valve is definitely narrowed and shows 
a few vegetations. There is no ante-mortem clot 
in any of the chambers. The heart as a whole 
weighs 650 grams (Fig. 4). 

There is about 500 c.c. of fluid in the right 
pleural cavity. The right middle and lower 
lobes are completely atelectatic, fibrosed and 
show a relative increase in the number of blood 
vessels and bronchi. The bronchi show an ex 
cess of mucohemorrhagic exudate. The right 
upper lobe is air-containing. The left lung shows 
two small infarcts in the periphery of the lower 
lobe. The liver is the typical picture of cardiac 
cirrhosis. Microscopically the musculature of 
the left auricle is fibrosed and the intima shows 
calcification. 

Anatomical Diagnosis. 

(1) Acute, superimposed on a chronic endo- 
carditis of the aortic, mitral and_ tricuspid 
valves. 


(2) Endocardial sclerosis with calcification ot 
the left auricle. 

(3) Cardiac hypertrophy and dilatation, « 
pecially of the left auricle and right ventricl 

(4) Chronic, circumscribed adhesive pericat 
ditis. 

(5) Pleuro-pericardial adhesions— fibroy 

(6) Right hydrothorax. 

(7) Atelectasis of the right middle and lowe: 
lobes 


A comparison of this case with those in 
the literature (Table 1) shows a striking 
similarity throughout. The oldest case was 
in a man aged sixty, the youngest in a man 
aged eighteen. The average age is 34.4. Nine 
cases are in females and 6 are in males. 
Rheumatic fever was definitely the etiologi 
cal factor in 10 cases. The mitral valve 
showed changes in every Case, varying from 
a thickening 4 Cases) to stenosis cases), 
and incompetency (4 cases). The left auricle 
was definitely fibrosed in 9 cases and varied 
in its capacity from 250 to 1,080 c.c. The 
layers of the pericardium were adherent in 
every case and in a large majority of th 
cases the adhesions were present over thx 
left auricle only. Therefore all the cases 
showed lesions most marked in the region 
of the left auricle. It would seem that at one 
time or other a well-marked carditis had 
been present, the brunt of whic h, for some 
unknown reason was sustained by the left 
auricle. 


SYMPTOMS AND PHYSICAL SIGN 


D. Evans Bedford in his review states 
that the symptoms are those which we as 
sociate with mitral stenosis and adherent 
pericardium. | quote him: 

“In the earlier stages there are no charac 
teristic physical signs, and the diagnosis 1s 
only possible by radioscopic examinatio! 
When the left auricle approaches the right 
chest wall, however, the signs are su: 
tive. There is a variable area of dullness to 
the right of the sternum and in the 
axilla. Forcible systolic pulsation 
able to the right of the sternum and in th 
right axilla at the level of the 4th and sth 
interspaces, due to regurgitation through 
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the mitral valve. In almost all recorded 
cases, ayricular fibrillation has been present, 
and therefore pre-systolic pulsation is not 
to be expected, though it seems doubtful 
whether the thin fibrous sac which consti 
tutes the auricle could in any case cause a 
perceptible impulse by itself. 

“There may bea systolic thrillin the right 
axilla (this case was not proved by post 
mortem) and as in Emanuel’s case. The 
heart sounds are audible over the pulsation 
in the right axilla and the systolic murmur 
is louder there than at the apex. In all cases 
that I have seen there has been diminished 
air entry and some degree of dullness on 
percussion at the right base posteriorly. 
These signs may suggest pleural effusion, 
and in two recorded instances, the left auri 
cle was actually punctured during at 
tempted paracentesis. In both the present 
cases and in some others that I have seen, 
congestive heart failure was absent. When 
there is no engorgement or noticeable pulsa 
tion of the jugular veins and no liver pul 
sation the exclusion of tricuspid regurgita 
tion and extreme dilatation of the right 
auricle is easy. It is doubtful whether or not 
the right auricle ever causes pulsation in 
the right axilla. Dullness to the right of the 
sternum may suggest pericardial effusion, 
but this should be excluded when there is 
forceful pulsation and a loud murmur or 
thrill over the dull area.”’ 


ROENTGENOLOGICAL DIAGNOSIS 


In the presence of a mitral lesion the first 
chamber to undergo a change is the left 
auricle. This change early consists of a hy 
pertrophy and dilatation—mainly the 
latter. As back pressure increases in the 
lesser circulation the right ventricle be 
comes enlarged. In the normal this chamber 
is entirely anterior, impinging anteriorly 
against the sternum and inferiorly against 
the diaphragm, and forming no part of the 
cardiac silhouette in the posteroanterior 
view. Therefore when it enlarges it meets 
with resistance anteriorly and inferiorly and 
finds room for itself by rotating the heart, 
which rotation, when viewed from the apex 
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takes place in a clockwise direction. The re- 
sult of this rotation which interests us at 
present is its effect on the position of the left 
auricle. This chamber is normally posterior 
and does not form a part of the left cardiac 
silhouette. With the above-mentioned rota- 
tion the left auricle becomes even more pos- 
terior and definitely more to the right. In 
its early enlargement the auricle finds room 
posteriorly. It will then be seen in the first 
oblique position as a rounded shadow en- 
croaching upon the mid-portion of the re- 
trocardiac space (Fig. 5). With further en- 
largement the mid-portion of this space will 
be entirely obliterated. The upper portion 
of the retrocardiac space will remain of nor- 
mal radiability and the lower portion will 
be characteristically a triangular shadow 
of normal radiability. The left auricle meets 
with obstruction anteriorly and to the left 
by the strong left ventricle. Posteriorly are 


Fic. 5. First oblique view showing the rounded 
shadow of the left auricle impinging on 


portion of the retrocardiac space (arrow). 


the mid- 
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Fic. 6. The shadow of the left auricle (arrow) shows 


through the less dense right auricle. 


the spine and aorta. Therefore it takes the 
path of least resistance—namely, to the 
right. This is enhanced by the above-men- 
tioned rotation. In the posteroanterior view 
the left auricle will be seen first as a shadow 
of increased density through the shadow of 
the less dense right auricle (Fig. 6). Later its 
edge protrudes slightly beyond the border 
of the right auricle and produces a niche 
between the two (Fig. 7). The right lower 
cardiac arch is now divided into two arches 
the upper due to the left auricle and the 
lower to the right. As enlargement of the left 
auricle becomes greater and greater the up- 
per shadow extends more and more until it 
forms the right cardiac border (Fig. 8). 


DIFFERENTIAL DIAGNOSIS 


Given this final silhouette, there are sev- 
eral lesions producing a similar outline 
which must be differentiated. The first ques- 
tion naturally arising in one’s mind 1s 
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Kic. 7. The left auricle extends beyond the right 
auricle forming two arches in the lower right 


silhouette which are separated by a niche (arrow). 


whether or not the right auricle could pro- 
duce the shadow. The greatest right median 


Kic. 8. The left auricle forms practically the entire 
right silhouette. 
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distance is considerably above the dia 
phragm and hence is higher than the right 
auricle. The shadow is not anterior in the 
region of the right auricle, but is posterior 
and obliterates the retrocardiac space. If 
the right auricle were to reach such a size 
we would expect a prominent superior vena 

Encapsulated pericardial fluid is difficult 
to differentiate. Figure 9 represents a case 
cava and hence an enlarged cardiac pedicle. 


The opposite is true—the superior vena 


cava is not seen and the cardiac pedicle is 


Kic. g. Encapsulated pericardial fluid 
right cardiac border. 


small. The left silhouette is consistent with 
a mitral lesion and since this is practically 
always associated with an enlargement ot 
the left auricle, and since tracing the de 
velopment of this silhouette shows that the 
left auricle takes exactly this position, no 
difficulty should be experienced in ruling 
out the right auricle and establishing th¢ 
true cause of the right silhouette. 
occurring in a child of twelve with a history 
of repeated attacks of rheumatic fever and 
clinically proved pericarditis with effusion. 
In this case a pancarditis was present. The 
left silhouette suggests a mitral lesion. The 
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bulging of the right silhouette was due toa 
localized pericardial effusion and was mis- 
taken for an enlarged left auricle. However, 
the history of a previous pericardial ef. 
fusion, the widened cardiac pedicle, the in 
creased superior vena cava and the age of 
the patient should have guarded against in- 
terpreting the shadow as a large left auricle. 
This case probably represents the acute 
stage of inflammatory diverticulum of the 
pericardium, a lesion which 1s chronic and 
presents a characteristic hexagonal silhou- 

Aneurysms of the ascending aorta are 
usually associated with other roentgen signs 
of lues of the aorta. Their silhouette 1s 
usually more rounded and more sharply 
defined and their radius is smaller. Medi- 
astinal tumors are scarcely to be confused. 
Lateral views of the thorax will usually dif. 
ferentiate fluid encapsulated in the inter 
lobar septum and mediastinum. 
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SUMMARY 

A proved case of marked dilatation of 
the left auricle is described and the find- 
ings in 14 other cases from the literature are 
reviewed. Rheumatic fever is the outstand- 
ing etiological factor. Changes in the archi- 
tecture of the mitral valve were present in 
every case. The pericardium showed ad- 
hesions in every case save one, where its 
presence or absence was not mentioned. The 
cases prove that when the left auricle under- 
goes enlargement it finds its way to the 
right and may form the entire right cardiac 
border in the posteroanterior view. Even 
with such great dilatation as seen in this 
case the left auricular appendage only was 
in the left cardiac silhouette. Roentgen ex- 
amination is important, for it is the only 
method by which an early diagnosis can be 
made. In the later stages, when the physical 
findings are suggestive, the roentgen find- 
ings are characteristic. 
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OME twenty-five years ago, Krehl pre- 
sented the conception—unique at that 
-time— that disease should not be studied 
solely from the standpoint of morphology 
but that efforts must be made to detect it 
on the basis of disturbed function. This 
was so reasonable on its face that it led to 
a prompt alteration of viewpoint—a change 
almost too sudden to be of practical value. 
It was a stimulating and far-reaching re- 
volt, that of Krehl, and nobody will deny 
that he initiated an era of great thinking 
that will ever endure, an era that has al- 
ready yielded much of value with regard to 
diseases of the kidney and heart and prom- 
ises to give us additional knowledge in 
other fields of diagnosis. Nevertheless, it 
cannot be gainsaid that the extremity of 
the reaction that developed after Krehl’s 
recommendation and the growing tend- 
ency to minimize the important réle of 
morphologic changes in an organ proper in 
the intrepretation of disease more than off- 
set the general usefulness of an under- 
standing of the organ’s functional distur- 
bance. 

With regard to roentgenology, the ear- 
liest workers, falling in line with the gen- 
eral trend, directed their attention chiefly 
to disturbed function. With the exception 
of large defects clearly indicating disease of 
an organ, they interpreted the signs of dis- 
ease on the basis of disordered function. 
Holzknecht even went so far as to indicate 
certain functional gastric disturbances as a 
guide to the roentgen diagnosis of early 
cancer of the stomach. It was not entirely 
realized at first that confusion must in- 
evitably result if the roentgen interpreta- 
tion of pathology were based upon func- 
tional disturbances. Experience, though, 


soon brought about the realization that 
functional disturbances do not always 
keep pace with pathologic changes in an 
organ, and vice versa. The well-known clini- 
cal axiom was recalled that feeling sick 
does not mean being sick, and being sick 
does not mean feeling sick. Nausea, it was 
recognized, might be due to purely func- 
tional headache, gall-bladder or renal dis- 
ease, or it might be a manifestation of a 
functional secretory disturbance of the 
stomach. Also, there may be extensive 
kidney or stomach disease without nausea. 
The direct visualization of pathologic 
changes in the gastrointestinal tract gained 
the upper hand, a desired result achieved 
largely through the painstaking efforts of 
Cole and his pupils, Gerber, George and 
Leonard, in this country, and of Haudek, 
Chaoul, Forssell, and Akerlund abroad. 
Thus was the interpretation of direct mor 
phologic changes restored to its proper 
place. 

It should be clearly stated, however, 
that this does not imply that the utiliza 
tion of the functional roentgen signs is un 
important. Any evidence of disturbed 
function such as disorganized peristalsis 
or alteration in shape of the organ as a re 
sult of disturbed function must be most 
carefully noted. The roentgen signs point 
ing to morphologic changes and which 
point directly to the seat of the lesion by 
far outweigh in diagnostic importance such 
roentgen evidence as is brought about by 
functional disturbance caused by a lesion. 

Those roentgen signs which demonstrate 
morphologic changes are termed in roent 
gen literature “direct signs’; those that 
are caused by functional disturbance “‘in- 
direct signs.” The direct signs have been 
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likened (Held and Gray) to objective symp- 
toms, and the indirect to subjective symp- 
toms. Objective findings are persistent un- 
less the lesion heals; subjective symptoms, 
although due to the identical lesion, may 
vary a great deal. They may be present 
at one time and absent at another. In some 
individuals, the may be present 
with minor or no subjective symptoms; in 
others it may give rise to markedly exag- 
gerated symptoms. In other words, that 
which is true of subjective complaints of 
a patient is also true of the indirect roent- 
gen signs of the diseased stomach. The in- 
direct roentgen signs or so-called subjec- 
tive 


lesion 


roentgen symptoms, such as dis- 
turbed peristalsis, disturbed emptying or 
transient spasm, may be out of proportion 
to the existing lesion in the organ depend- 
ing upon the status or the sensitiveness of 
the individual or upon the reaction of his 
vegetative system (vegetative nerves, elec- 
trolytes and internal secretion). Subjective 
roentgen signs in the stomach may exist 
with the lesion far away from that organ, 
that is, in the cecum, ileum, diaphragm or 
in the thoracic organs. In the utilization of 
the direct or objective roentgen signs, 
roentgenoscopy and roentgenography alone 
should and do suffice to establish a diag- 
nosis in the majority of cases. The history 
serves only as an adjuvant. In the utiliza- 
tion of the indirect or subjective roentgen 
symptoms, however, the history and other 
methods of examination, such as studies of 
secretion, must be called upon to throw 
light upon the roentgen subjective symp- 
toms. 

When evaluating roentgen signs of the 
gastrointestinal tract in general and of the 
stomach in particular, it is our habit to pay 
the greatest attention to the direct or ob- 
jective roentgen signs, in which case we 
avoid as much as possible a preliminary 
history or the employment of additional 
diagnostic methods. These are pure adju- 
vants, as stated in the foregoing paragraph. 
In case, however, that the direct or objec- 
tive signs are meagre or absent, and sub- 
jective or indirect signs predominate, the 


Roentgenologic Studies of the Mucous Membrane 75 


balance of reliance rests in the history and 
the findings of other methods of examina- 
tion. 

A recent, very important addition to the 
direct roentgen signs is the visualization of 
lesions in the mucous membrane of the 
stomach in connection with peptic ulcer. 
This does not imply that the other direct 
signs and the studies of Cole, Haudek, 
Chaoul, Forssell and Akerlund are less im- 
portant than formerly; it means rather that 
our diagnostic equipment has been in- 
creased. 

Since the beginning of the era of roent- 
gen diagnosis of the stomach many ob- 
servers have from time to time touched 
upon the value of the direct visualization of 
the mucous membrane of the diseased or- 
gan. Holzknecht especially deserves credit 
for dwelling often on the importance of 
this. That was why he advocated a barium 
suspension instead of the heavy Rieder 
contrast meal. Lenk and Eisler, his pupils, 
were the first actually to demonstrate 
roentgenologically morphologic changes in. 
the mucous membrane and muscularis 
mucosa in the direct vicinity of peptic 
ulcer. The subject, however, continued to 
be more or less enshrouded in mist un- 
til Forssell, who had already contributed 
greatly to our knowledge of the muscular 
architecture of the stomach, succeeded, 
after many laborious experimental, clini- 
cal and roentgenologic studies of the mu- 
cous membrane of the stomach, in ob- 
taining proof of its important role in the 
function of the stomach. Forssell demon- 
strated beyond doubt that the mucous 
membrane is possessed of its own motility, 
mobility and contractility, and that these 
are brought about by the muscularis 
mucosa innervated by the Meissner plexus 
and the ganglion supplying the muscularis 
mucosa. Prior to that time, changes in 
shape of the mucous membrane had been 
attributed entirely to activity of the stom- 
ach musculature in general. Forssell sep- 
arated the entire mucous membrane from 
the animal and showed that there was mo- 
tion in the absence of the main muscular 
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coats. It had been doubted until that time 
whether the alone 
could influence the activity of the mucous 
membrane. It had been thought that the 


muscularis mucosa 


Kic. 1. The mucous membrane of the anterior por- 
tion of a stomach at post mortem (ufter Flze). 


strong musculature of the muscularis pro 
pria must actually bring about the activity 
of the mucous membrane. Thorell' later 
succeeded in separating the muscularis 
propria from the mucous membrane with 
its muscularis mucosa and thus fully con 
firmed the work of Forssell. Aschoff has 
likewise substantiated Forssell’s findings 
on the fresh cadaver. 

Korssell revealed also that the mucous 
membrane of the stomach as seen on the 
post-mortem table (Fig. 1) does not fully 
correspond to its appearance during life. 
At post mortem, the mucous membrane of 
the pars media runs in almost parallel folds; 
in the fornix it runs both parallel and ob 
liquely, and in the pars pylorica it runs in 
parallel, transverse folds. In the bulbus 
duodeni or cap its folds are thin and par 
allel. During life the course of the folds is 
subject to change, depending on the func 
tion of the mucous membrane, upon the 
activity of the secretory glands, and upon 
gastric peristalsis (Fig. 2). Respiration 
with its influence on the mobility of the 
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stomach also alters the course of the folds 
of the mucous membrane. The pulsation of 
the heart, the abdominal aorta, and the 
motions of the diaphragmatic muscles of 
the left dome of the diaphragm also con 
siderably influence the course of the folds of 
the mucous membrane, particularly in the 
fornix but also in the pars media. 

The mucous membrane, having its own 
contractile power by virtue of the muscu 
laris mucosa, and the contractions in turn 
varying with the degree of filling, it is na 
tural that the shape of the mucous mem 
brane folds will alter considerably. The 
secretory glands also vary in function, de 
pending on the quality and quantitiy of 
food ingested as well as upon the psychic 


} 

state of the individual. If the secretory 

glands are active in their function, the folds 

of the mucous membrane vary so that their 
Bu/bus 
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Fig. 2. Showing the changes of th 


brane in the pylorus of the living st 


contraction (after Forssell). 
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parallelism is lost to a large CXTENT. Folds 
that run parallel to each other may become 


narrower in certain parts and wider in 


others. In some regions, the parallelism 1s 


Fic. 3. The parallelism ot the folds of the mucous 
membrane in the fornix 1s effaced because the 
barium meal was thicker than usual 


entirely lost due to the presence of contrast 
food within the meshes of the fold. (lig. ‘Bihie 
The shape of the mucous membrane may 
also be influenced by the amount of air 
that the stomach contains, the quantitiy 
being abundant during the process of eat 
ing and during hyperdigestion. The pres 
ence of air alters mainly the course of the 
folds in the fornix (Kig. 4). In such cases, 
although the mucous membrane may be 
normal, its course is altered by the pres 
ence of air bubbles plus contrast mixture 
which appear as light zones on the positive 
and as dark zones on the negative. Air bub 
bles may also be present in the first portion 
of the duodenum and change the appear 
ance of the longitudinal folds, presenting 
an appearance of small, round light zones 
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on the positive and dark zones on the nega- 
tive. Very rarely, the entire stomach may 
be filled with air which, together with the 
contrast meal, greatly modifies the shape 
and course of the folds of the mucous mem- 
brane without the presence of inherent dis- 
ease. Regarding the influence of the muscu- 
lature of the stomach on the mucous mem- 
brane folds, it is self-evident that an active 
stomach musculature bringing about gas- 
tric contractions must affect the shape and 
course of the folds. This is particularly so 
with the mucous membrane of the greater 
curvature of the fornix, pars media, and the 
entire pylorus. The mucous membrane of 
the lesser curvature, being more or less 
fixed like the musculature of the lesser 
curvature, is not much altered in shape asa 
result of muscular contraction. As a matter 
of fact, the folds of the mucous membrane 
of the lesser curvature are very faint as a 
rule, appearing as thin, parallel lines. This 


Fic. 4. Normal stomach after the 
litz powder. Note the gas that fills not only the 
pars media and fornix but also causes bubbles in 
the first portion of the duodenum effacing the 
mucous membrane. 
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Kic. §. Normal mucous membrane folds, running in 
a parallel course in the fornix and pars media. 


is very important because if along the 
course of the lesser curvature there is a 
distortion of the parallel lines, such dis- 
tortion is due to alteration in the mucous 
membrane proper as the result of pathol- 
ogy (ulcer). 

The mucous membrane folds on the 
greater curvature from the fornix to the 
prepyloric region may stand out very prom- 
inently, or they may be flat, depending 
on the activity of the mucous membrane 
proper or upon the contractility of the 
gastric musculature (Figs. 5 and 6). In the 
fornix the prominence of the folds is due 
altogether to the activity of the mucous 
membrane, whereas in the pars media and 
prepyloric region the prominence of the 
folds may be due to both the activity of the 
muscularis mucosa influencing the mucous 
membrane and to the contractility of the 
stomach, but usually very much more to 
the former. In the full stomach, the folds of 
the mucous membrane may be evidenced 
on the greater curvature by serrated con- 


tractions which, at the fornix, may be so 
marked as to simulate a defect, and lead 
one to make an erroneous diagnosis. Such 
errors have, indeed, been made in the clinic 
to the alarm of the patient. Exploratory 
operation is sometimes carried out in these 
cases owing to a suspicion that the “‘de 
fect”’ is due to carcinoma. In the pyloric 
region proper the activity of the pylorus 
can convert the parallel folds into very 
peculiar shapes (Fig. 7). This is the reason 
why some authors still deny the independ 
ent activity of the mucous membrane, 
stating that in every respect the shape of 
the mucous membrane depends on the 
activity of the general gastric musculature. 
However, it is readily understood that 


Fic. 6. Outline of entire mucous membra 
fornix to pylorus, running in normal pa 


Mucous membrane of the duodenum is seen t 
have an ulcer niche. There is also a pseudo-diy 
ticulum. (a) Mucous membrane showing part ot 
the diverticulum filled. (4) Taken on the same } 
tient with the full meal, showing adhesions with 


pseudo-diverticulum. 
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nowing 


mucous membrat tter kor- 


vielding tissue always alters in shape easily 
under the influence of active pressure from 
without. That the mucous membrane does 
alter in shape from such outward pressure 
is NO more proot of its inability to alter in 
shape independently of such pressure than 
would the fact that a stomach may alter 
its shape due to a tumor from without be 
evidence of its inability to change its 
shape of its own accord and without ex 
ternal pressure. 


METHOD OF VISUALIZING THI 
MUCOUS MEMBRANI}I 


To study the mucous membrane we must 
use a meal that will not stimulate gastric 
secretion in order to exclude the activity 
of the gastric glands, and it must be one 
that will if possible not stimulate gastric 
peristalsis. It must not be voluminous. 
Otherwise it will fill the stomach excessively 
and ettace the mucous membrane proper. 
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Berg? advocates a very thin suspension of 
barium sulphate in water, 2 or 3 table- 
spoonsful in 150 or 200 c.c. of water. He 
cautions rightfully that for the inexperi- 
enced observer it is better to use larger 
quantities of water and somewhat more 
barium. Berg uses the so-called graded ex- 
posure which is obtained with a special ap- 
paratus and technique. He first roentgeno- 
scopes, locates the lesion he wishes to 
photograph, and then takes graded films 
under compression. He has most vividly 
demonstrated the value of his method from 
the physiologic and diagnostic standpoints, 
but on account of the expense of this ap- 
paratus and the extensive amount of time 
required of the operator in the roentgen- 
oscopic room it is not possible for this ideal 
method to become universally employed. 

Rendich® advocates a $0 per cent muci- 
lage of acacia towhich an equal quantity by 
volume of bismuth subcarbonate is added. 
This mixture is best administered while 
the patient is in a partially recumbent 
position (10° inclined) on the roentgeno- 
scopic table, a level teaspoonful being 
given. A table especially designed for ex- 
amination of the alimentary tract in the 
horizontal position is used. Rendich’s 
method is to make the roentgenoscopic ex- 
amination until the rugae are well delin- 
eated without palpation. With this method 
Rendich made a very valuable contri- 
bution to our knowledge of the diagnostic 
value of a roentgenologic study of the mu- 
cous membrane in ulcer, cancer and even 
gastric catarrh. 

The method we have adopted as best 
accessible to us, and we believe readily ac- 
cessible to others, is the following: 

We give the patient one tablespoonful 
of barium sulphate in a glass of water. The 
water must not be too cold or it will stim- 
ulate peristalsis. The taste of the mixture 
may be objectionable to some but if an 
adjuvant like chocolate is added to give it 


2? Berg, H. H. Réntgenuntersuchungen am Innenrelief des 
Verdauungskanals. Georg Thieme, Leipzig, 1930. 
3 Rendich, Richard A. The entgenographic study of the 


+} 
mucosa in normal and pa 


| ogical states. Am. J. RoeENTGENOL. 
& Rap. THERAPY, | 


eee 
e 


80 I. W. Held and A. Allen Goldbloom Jur 


a more delectable flavor there is the dis- 
advantage of stimulating gastric secretion 
and causing gastric peristalsis. The pa- 
tient quickly drinks the mixture of barium 
sulphate and water, which passes immedi- 
ately through the stomach into the first 
portion of the duodenum and often at 
once into the descending portion of the duo- 
denum. This fills the stomach completely 
in its various parts and thus permits a 
visualization of the greater part of the mu- 
cous membrane. A large film is then taken 
of the entire stomach and duodenum. In 
order .to study the individual parts of the 
mucous membrane with as much exact- 
ness as possible, especially in the ulcer- 
bearing areas, the following procedure is 
now carried out: 

The patient is asked to lie on his right side 
for 3 to § minutes in order to permit the 
barium to sink into the first portion of the 
duodenum. Then he is requested to stand 
and a film is taken in the second oblique 
position. After that he assumes a horizontal 
slightly oblique position with the duode 
num to the film and the left shoulder to the 
tube so that another exposure may be ob- 
tained. In this way we procure a good out- 
line of the first portion of the duodenum. 
Following this, the patient lies on his ab- 
domen for a study of the pars media. A 
rubber ball the size of an orange is placed 
under the upper part of the abdomen 
against which the patient presses actively. 
This separates and distributes the con- 
trast meal throughout the folds of the mu- 
cous membrane better than without com- 
pression, although at times a like result 
may be obtained without compression. 
In an obese individual, where a great layer 
of fat intervenes between the stomach and 
the abdomen, compression is absolutely 


essential. In thin individuals the folds of 


the mucous membrane in the pars media 
are seen very often without compression 
and indeed compression in these individ- 
uals may at times distort the mucous mem- 
brane too much. We therefore recommend 
that films be taken with the thin patient on 
the abdomen without compression. But if a 


good outline is not obtained, compression 
should be employed, though not to the de- 
gree necessary for a stout individual. 

To visualize the course of the mucous 
membrane in the fornix and in the lower 
part of the esophagus, a film is taken with 
the patient standing about 30° obliquely 
with the left shoulder to the tube. Before 
taking this film, however, we give the pa 
tient another half tablespoonful of barium 
sulphate in half a glass of water because by 
this time the barium may have left the for 
nix. Some advocate contrast pasteor barium 
emulsion for the study of the mucous mem 
brane of this region, but we have found 
that emulsion or paste coats the fornix and 
lower part of the esophagus so well that the 
mucous membrane is entirely effaced. We 
therefore advocate only the barium sus 
pension. 

Finally, a film is taken with the patient 
lying on his back with the buttocks ele 
vated (Levy-Dorn position). 

The foregoing procedure gives informa 
tion regarding the appearance of the mu 
cous membrane in the different regions of 
the stomach and has proved to be more 
conclusive than a roentgenoscopic study. 
However, we do roentgenoscope the pa 
tient for several minutes after the proce- 
dure just outlined in order to test the sen 
sitive pressure points in the stomach and 
duodenum, which we find better located 
with suspension than when the stomach is 
more completely filled. By means of the 
suspension meal it is also possible (as long 
ago pointed out by Holzknecht) to see 
roentgenoscopically the manner in which 
the mixture sinks into an existing niche 
due to peptic ulcer. 

Thus far we have dealt only with the ap 
pearance of the normal mucous membrane 
which, as has been seen, has many devia 
tions for various reasons. 


DIAGNOSIS OF ULCER BY MEANS Ol! 
MUCOUS MEMBRANE VISUALIZATION 


The underlying principle in the diag 
nosis of an ulcer by a visualization of the mu- 
cous membrane with a barium suspension 
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meal is the detection of alterations in the 
course of the folds over the ulcer area. 

The ulcer-bearing areas of the stomach 
proper are, as is well known: (1) the pos- 
terior wall adjoining and including the 
lesser curvature; (2) pars media or prepy- 
loric region at the angularis; (3) much more 
rarely the fornix, and (4) extremely rarely 
the lower end of the esophagus. An ulcer of 
the duodenum is generally situated on the 
posterior wall adjoining the lesser curva- 
ture of the first portion of the duodenum 
and occasionally on the greater curvature. 
Ulcer is seldom encountered in the descend- 
ing portion of the duodenum and is ex- 
tremely rare in the transverse portion. 
When studying the mucous membrane for 
ulcer our attention 1s directed chiefly to the 
locations enumerated. We must, however, 
also look closely at the mucous membrane 
in all other portions of the stomach and 
duodenum in order to detect associated 
catarrh or other changes that may exist in 
the mucous membrane secondary to an 
ulcer. 

In the event of an ulcer in the middle part 
of the lesser curvature, the folds of the mucous 
membrane in the direct vicinity of the ulcer 
instead of running longitudinally parallel 
become distorted and run_ horizontally, 
converging toward the ulcer-bearing area 
(Fig. 8) as was first pointed out by Lenk 
and Eisler. 

In some cases, not all the longitudinal 
parallel folds are altered to a horizontal 
convergence. Some of them retain their 
horizontal position giving the effect of folds 
of mucous membrane running in several 
directions but all converging toward the 
ulcer proper. This is especially true of the 
superficial ulcer that penetrates only the 
mucosa, submucosa, and the muscularis 
mucosa. 

Convergence of the folds of the mucous 
membrane need not always be due to ulcer. 
It may sometimes result from gas in the 
stomach proper or from an_ overlying 
transverse colon filled with gas or from an 
enlarged liver, or it may be caused by pres- 
sure of the spleen on the pars media in the 
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region of the greater curvature, or by some 
alteration in the position of the patient 
during the examination so that the ray 
enters obliquely. The experienced obser- 


ic. 8. Note the distortion of the folds of the mucous 
membrane in the vicinity of the ulcer and their 
convergence toward the ulcer. No niche is seen 
(after Berg). 


ver will easily detect whether or not the 
distortion and convergence of the folds are 
the result of an artefact or are due to an 
ulcer proper. In case the convergence is due 
to excessive gas the alteration in the mu- 
cous membrane folds is seen over larger 
areas than one would expect in case of ulcer. 
Whether or not an alteration of the normal 
appearance of the rugae is caused by tumor 
can be detected by palpating the abdomen 
during the course of the examination. If the 
convergence is due to a change in the posi- 
tion of the patient during the examination 
the entire outline of the stomach is also 
changed. 

With regard to an ulcer in the region of the 
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Fic. 9. This is a case of 


achlorhydria. 
studies of the stomach were made which showed 
no defect, but the stomach is spastic and there is 
only slight parallelism of the folds approaching the 


Repeated 


The folds in the rest of the stomach 
show no parallelism whatever, indicating catarrh 
(probably gastritis anacidity). 


pars media. 


fornix, where an ulcer is seldom located 
and where gas and secretions may be ex- 
cessive, should there be convergence of the 
folds and a loss of parallelism, a conclusion 
as to the cause must be guardedly drawn. 
If there is an ulcer in this region, careful 
study will reveal a considerable difference 
between the appearance of the mucous 
membrane in the area of the ulcer and in 
other regions. 

In case there is a peptic ulcer of the 
é ‘sophagus,although we have had nopersonal 
experience with the visualization of the 
mucous membrane in this region, Berg de- 
scribes convergence in the direct vicinity 
of the ulcer and a somewhat ready 
alization of a niche. 

In the presence of an ulcer of the pylorus, 
the folds are likewise converged. Here how- 
ever, the convergence may be obliterated 


visu- 
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or effaced by the mucous membrane’s be- 
coming star- or ring-shaped as a result of 
pyloric contraction. The convergence of 
the mucous membrane of the pylorus can 
only be detected, and its detection become 
important, if seen when the pylorus is re- 
laxed. During the state of pyloric contrac- 
tion no conclusions can be drawn from 
the appearance of the mucous membrane 
in this region. When the pyloric canal 
causes marked spasm of the pyloric sphinc- 
ter interfering with the emptying of the 
stomach, or when there is considerable 
stenosis, barium suspension in the pyloric 
region offers great advantages (Figs. g and 

0). We see the entire mucous membrane 
studded with small dots representing de- 
posits of barium in the mucous membrane 
proper. In case of pyloric stenosis the gross 
diagnosis is usually made with the con- 
trast meal and it is of the utmost impor- 
tance that the buttermilk contrast meal be 
given because stenosing peristalsis and the 
time of emptying can thus be determined, 
which would entirely 
pension alone 
these cases meal is 
given, the entire pyloric region fills with 
suspension. 


escape us if the sus- 
given. 
suspension 


were | low ever, in 


when a 


Due to the accompanying ex 


lic. 10. The folds in the pylorus have disapp 


due to associated catarrh and pyloric stenosis. 
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Fic. 11. Showing a niche in the center of the first 


portion of the duodenum (after Berg 


Fic. 12. Marked folds on the greater curvature in the 
cardiac portion of the stomach simulating a de- 
tect on the film taken with a large ittermilk 
meal. In this film made after the ingestion of a 
barium*suspension meal, they are apparently due 
to excessive activity of the mucous membrane in a 


case of duodenal ulcer. 


cessive secretions and the presence of air, 
bubbles of air with secretions and barium 
are seen which differentiate the condition 
from a stenosis due to carcinoma. In some 
cases of ulcer, we see very marked spasm 
of the pylorus so that the pylorus is pivot 
shaped, simulating carcinoma. The barium 
suspension will make the diagnosis clear by 
demonstrating the mucous membrane in 


Fic. 13. Showing a defect due to an enlarged gland 
secondary to duodenal ulcer, pressing on and de- 
forming the pylorus. Note the spastic duodenum 
and distorted mucous membrane (Berg). 


this location. In case of ulcer, the mucous 
membrane is distorted but is present, 
whereas in cancer large deposits of barium 
are seen with hardly any evidence of the 
mucous membrane. 

When there 1s an ulcer in the first portion 
of the duodenum, the mucous membrane is 
usually distorted so that the folds lose 
their parallelism in the direct vicinity of. 
the ulcer although there is no absolute evi- 
dence of convergence (Figs. 11, 12 and 13). 

In postoperative jejunal ulcer, Berg like- 
wise mentions marked distortion of the 
mucous membrane. The visualization of the 
mucous membrane, although valuable here 
from the standpoint of the visualization 
of a niche, is not so valuable from the 
standpoint of peculiarity of appearance in 
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the area of the ulcer. Here even a normal 
mucous membrane has a feathery arrange- 
ment without parallel folds. This is also 
true of the mucous membrane in the second 
portion of the duodenum. 


APPEARANCE OF THE MUCOUS MEM- 
BRANE IN AREAS ADJACENT TO 
THE ULCER 

Within the immediate vicinity of the 
ulcer on the lesser curvature, deposits of 
‘barium may be seen in the suspension as 
dots of varying sizes, indicating the exis- 
tence of an excessive amount of gastric 
secretion. In marked hypersecretion, the 
dotted deposits of barium are seen over a 
larger area of the stomach. When catarrh 
is present in the distal area (in the pyloric 
region and sometimes in the duodenum),the 
parallelism is so distorted that the spaces 
between the rugaeareconsiderably widened. 
The folds proper are seen as dark zones in 
the negative and the thick deposits as light 
zones. At times there is a snow-flake ar- 
rangement. In some cases, in addition to 
the thickened folds, air bubbles mixed with 
barium are seen. In those areas of the 
stomach where there are air bubbles, even 
if the folds run in irregular courses and 
there are dense and rather large deposits 
of barium over the mucous membrane, one 
is not justified in stating that this area is 
the seat of catarrh. Even in a normal stom- 
ach that contains an excess of air and fluid 
the barium suspension is irregularly distrib- 
uted over the mucous membrane. This is 
well seen in a normal stomach without 
suspension of barium if the air bag ts large. 
We have demonstrated this by giving a 
Seidlitz powder to a normal individual after 
the barium suspension (see Fig. 4). The air 
bubbles so distorted the mucous membrane 
that its regularly parallel course was mark- 
edly altered. However, in the majority of 
cases of peptic ulcer during the active stage 
there is an excessive secretion and even 
more gas in the stomach than normally. 
Hence the distortion of the mucous mem- 
brane in the vicinity of the ulcer must not 
be considered as pathognomonic of catarrh 


unless the irregularity of the folds is actu 
ally confined to the distal part of the stom 
ach and to the duodenum. If irregularity 
and convergence in the folds occur only in 
the proximal part, it is reasonable to assume 
that the cause 1s excessive secretions or gas 
in the stomach. 

In anumber of cases, the folds of the mu 
cous membrane of the greater curvature 
are more prominent than normally and 
appear in a serrated arrangement. This is 
not, of necessity, an indication of catarrh, 
but may mean hypersensitivity of the mu 
cous membrane. Such serrations 
encountered in 


are also 
anacidity of the 
stomach, but in these cases the serrations 
are confined chiefly to the greater curva 
ture of the fornix and the upper part of the 


sub- or 


pars media. These serrations of the greater 
curvature very often in chronic 
appendicitis, in gall bladder disease and 
even in normal individuals with hyperac 
tivity of the mucous membrane. Because of 


are seen 


their occurrence in so many other diseases 
than peptic ulcer, the finding of serrations 


Kic. 14. Showing a niche on the lesser curvature with 


convergence of the mucous me mbrat e i OTN 
horizontally and vertically. 
on the duodenum. 
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Kig. 1s. Same as Figure 14, with mucous membrane 
of the pars media appearing 1n spots due to secre 
tions al 1 possibly to catarrh. 


of the oreater curvature should be regarded 


really as an adjuvant in the diagnosis of 


peptic ulcer. 


rHE DETECTION OF A NICHE BY MEANS 
OF BARIUM SUSPENSION 


Of great importance 
mucous membrane by 
small niche 1s present, 


is the study of the 
suspension when a 
particularly if it is 


on the posterior wall somewhat away from 
the lesser curvature, both in the stomach 
and duodenum. The deposit of barium sus 
pension in a niche may be directly visu 


alized, where it would escape detection if 


the stomach were entirely filled with a con 
trast buttermilk meal. 

Whereas the detection of a large niche, 
particularly if situated on the pars media 


of the stomach or on the lesser curvature of 


the first portion of the duodenum, is easily 
detected by means of the contrast butter 
milk meal, the small niche almost invari- 
ably escapes detection unless barium sus- 
pension is employed for the study of the 
mucous membrane. In Figure 14 two le- 


slons are seen, one on the lesser curvature 
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of the stomach and one in the first portion 
of the duodenum. In the direct vicinity of 
the ulcer of the lesser curvature, the mu- 
cous membrane converges both horizon- 
tally and laterally, and the greater curva- 
ture has a serrated appearance. Figure 15 
shows spotted deposits of barium through- 
out the entire pars media, possibly due to 
catarrh but we believe in this case to ex- 
cessive secretions. In contrast to these two 
films is Figure 16 showing the mucous mem- 
brane to be markedly distorted with an 
eaten-out appearance near the lesser curva- 
ture, a distortion due to cancer. It may be 
stated parenthetically that in those cases 
where the musculature 1s less involved than 
the mucous membrane and hence the ulcer 
defect hardly detectable with the contrast 
buttermilk meal (as in this case) a study of 
the mucous membrane by barium suspen- 
sion will offer a great aid in diagnosis. 

The value of the suspension meal in the 
case of a large niche lies chiefly in determin- 
ing whether or not the niche is healing. 
The mere disappearance of a niche, which 
at one time was thought to be an indica- 


Fic. 16. Shows mucous membrane in the pars media 


distorted and eaten away due to cancer. 
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tion that the ulcer had healed, has turned 
out to be inexact. When one can see a niche 
at one examination and find it entirely ab- 
sent at another examination two hours 
later, this certainly cannot be due to the 
healing of the ulcer. Holland showed in one 
of his cases that although a lesion had en- 
tirely disappeared roentgenologically, at 
operation a very large niche was found. 
This illustrates that the niche, unless due 
to a penetrating ulcer with adhesions to 
the adjacent organs (traction diverticulum 
in contradistinction to the non-penetrating 
pulsion diverticulum, Held and Gray) is 
probably due to spasm on the lesser curva- 
ture or to relaxation of the lesser curva- 
ture. Because a suspension meal does not 
stimulate gastric peristalsis, we are enabled 
to see the existing niche persistently. Hence 
the suspension, by revealing a diminution 
or increase in size, serves as a guide—an ab- 
solute guide according to Berg—to the 
healing of the niche. Berg noticed a gradual 
diminution in the size of many niches stud- 
ied by him and a consequent gradual dis- 
appearance of the characteristic funnel 
shape. 

The elevated edges around a niche can 
also be detected better by the suspension 
meal than with the buttermilk contrast 
meal. According to Berg, these elevated 
edges are the result of acute inflammatory 
changes in the direct vicinity of the ulcer. 
If this inflammation subsides, the elevation 
due to the inflammation likewise disap- 
pears. Consequently, in many cases Berg 
states that the reason it is so difficult after 
a hemorrhage to determine whether or not 
a lesion exists is because the surrounding 
elevated edges disappear after the hemor- 
rhage. It is, indeed, a clinical fact that in 
many cases after hemorrhage due to peptic 
ulcer the roentgen examination of the stom- 
ach and duodenum with a buttermilk con- 
trast meal a few days after the total disap- 
pearance of the hemorrhage results usually 
in negative findings, much to the surprise of 
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the clinician and roentgenologist. The ad- 
vantage of barium suspension in these cases 
is that whereas the elevated edges disap- 
pear, a fleck (according to Berg) persists, 
pointing to the seat of the ulcer. 

For the detection of the pseudo-diver 
ticulum secondary to duodenal ulcer, as 
first studied pathologically by Hart and 
roentgenologically by Akerlund, the sus- 
pension does not offer any great advan 
tage. This may be much better detected by 
the buttermilk contrast meal than with the 
suspension meal. 

The barium suspension meal, however, 
offers another advantage in that with this 
method we are able to detect a lesion on the 
posterior wall of the duodenum that would 
otherwise be missed. At times we are able 
to detect even the kissing type of ulcer by 
this method. 


CONCLUSIONS 


The barium suspension meal provides a 
means whereby we may visualize the mu- 
cous membrane in the stomach and duode 
num. This visualization of the mucous 
membrane is important not only for the 
study of catarrh of the mucous membrane 
but for the exact location of an ulcer and 
even for the determination of the healing 
of an ulcer. We are able to detect in this 
manner alterations of the mucous mem 
brane in the vicinity of the ulcer proper and 
also distally to the ulcer. Many small le 
sions not detectable by the contrast butter- 
milk meal are discovered when 
suspension meal is given. 

The barium suspension meal can by no 
means replace the other methods of roent- 
genologic study in peptic ulcer and it is not 
claimed that the ulcer can be diagnosed in 
every case by this method. However, even 
with our limited experience we feel that be 
cause this method has increased the per 
centage of cases of peptic ulcer heated 
it deserves a place in our diagnostic roent- 
genologic armamentarium. 


barium 
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THE STUDY OF GALL-BLADDER CONTRACTIONS 
AS AN AID IN THE ROENTGEN DIAGNOSIS OF GALL-BLADDER DISEASE* 
By GEORGE LEVENE, M.D. 


BOSTON, MASSACHUSETTS 


Y peyote of the Graham test to diagnosis which is invaluable to the accu- 
gall-bladder diagnosis has greatly en- racy and delicacy of cholecystography.‘ 
hanced our knowledge of that organ. How- Active contraction is an essential element 
ever, it seems that a more or less perfunc- of gall-bladder function; for only by this 
tory adherence to the usual routine tech- mechanism does the gall-bladder empty 
nique is not a complete roentgenological _ itself normally. 

examination of the gall-bladder. It is impracticable to establish an arbi- 


kic. 1. Normal gall-bladder twelve hours after ad Fi 


2. Same gall-bladder as in Figure 1, fifteen 
minutes after ingestion of fat (motor) meal. The 
vesicle has decreased appreciably in size. 


ministration of dye. 


Study of gall-bladder contraction is a 
very important element in the diagnosis of _ trary limit of time within which a normally 
gall-bladder disease. While some observers distended vesicle should completely empty 
are at present not ready to concede the itself after feeding. In most cases this prob- 
existence of expulsive contractions,! and ably takes place within five or six hours. 
others frankly deny that such a phenome- Yet frequently we see complete emptying 
non occurs, it appears that accumulating within an hour, and, occasionally, a normal 
experimental and clinical evidence not only gall-bladder may not contract fully in 
establishes the fact of gall-bladder contrac- twelve hours. 
tion,?* but ascribes to it an importance in Thus, it is unlike the stomach, in which a 
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5© per cent residue at six hours is definite 
evidence of obstruction. Usually, however, 
emptying of the gall-bladder 1s _ parallel 
with gastric and intestinal activity. It 1s 
therefore unsound to conclude that a parti- 
cular gall-bladder is diseased because its 
shadow is seen on the cholecystogram an 
hour or more after eating. 

Functional disturbances may greatly re- 
tard emptying of the gall-bladder. More- 
over, the latter is sensitive to reflex stimu- 
‘lation from other digestive organs. 

It may be well to recall that the sym- 
pathetic innervation of the gall-bladder 
and liver is the same as that of the stomach, 
being derived from the semilunar ganglion, 
which receives connector fibers from the 
fifth to ninth thoracics. Parasympathetic 
innervation by the vagus is likewise com- 
mon to gall-bladder, liver and stomach.° 

Not infrequently, we have observed dur 
ing the course of contraction of a gall-blad 


Fic. 3. Same gall-bladder as in Figures 1 and 2, about 
one hour later showing an increase in size. Ther 
were associated nausea and vomiting. This syn 

drome typifies the response of the gall-bladder to 

reflex disturbance. 


2 
Kic. 4. Same gall-bladder as in Figures 2 
after administration of another 
that the vesicle has resumed act t ( 
contraction and emptying were 
case, 
der, a sudden increase 1n the size of the 


vesicle, accompanied by nausea and vomit 
ing (Figs. 1, 2 and 3). This syndrome typ 
fies the response of the gall-bladder to 
reflex disturbance and appears to be due to 
a concurrence of two factors: first, a vis 
ceromotor reflex effected the va 
and sympathetics, causing a partial relaxa 
tion of tonus of the muscular tunic of the 
gall-bladder; second, a variable degree of 
pylorospasm with contraction of the 
mon duct sphincter, causing bile from th 
liver to enter the gall-bladder instead of 
the duodenum. Thus, sudden increase in 
size of gall-bladder shadow, associated 
with nausea and vomiting, point to reflex 
disturbance, rather than intrinsic disease. 

In these cases the ingestion of more fat 
perhaps in different form), frequently ex 
cites the vesicle to resume activity (lig. 4 
When continued stimulation elicits no fur 
ther contraction, the cause is to be sought 
in the gall-bladder itself. 
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GOOD FILLING 
SLOW EMPTYING-DUE TO 


REFLEX DISTURBANCI GA 
(Accompanied by 


nausea and 
Further stimulation 
causes further contraction to com 


vomiting.) 


plete emptying. 


CHOLECYSTITIS 
No contractions seen under roent Active 
genoscope. 


ure t 


eased muscularis. Stones must 


BLADDER DISEASE 


STONES 

contractions seen under 
Therefore fail 
empty is not due to dis- 


roentgenoscope. 


IMPROPER FOOD STIMULATION 
Ingestion of fat causes contrac- 
tion and emptying. 


PERICHOLECYSTITIS 
(Due to disease of neighboring 


viscera.) Active contractions seen 
undef roentgenoscope. Fixation 


to diseased viscus demonstrated. 


be suspected. Change of roent- 


gen yraphic 


technique may 


render them visible. 


Fic. 5. Chart sl 


On the basis of the commonly accepted 
criteria of the Graham test, even diseased 
gall-bladders may appear to be normal. To 
make no further search into the activity of 
the vesicle, such as may be revealed by 
roentgenoscopic examination, is to ignore 


Kic. 6. Cholecystogram of a normal gall-bladder in 


ot the 


contraction, showing the convoluted portio1 


cystic duct (Heister’s valve i and the ren 


1common duct, 


der of 


the cystic duct ar 


owing the differentiation of the causes of slow emptying of the gall-bladder. 


that evidence which deals directly with the 
functional state of the gall-bladder. 

In many cases of gall-bladder disease, 
good shadows may be obtained on the 
cholecystograms, and in each instance the 
shadow may disappear at some variable 
period after a fat meal, this interval of time, 
in itself, having no definite diagnostic sig- 
nificance. The inconstancy and variability 
of such findings tend to confuse, rather than 
clarify the diagnosis. 

We have long since found it necessary to 
seek other information concerning the gall- 
bladder, in addition to what is revealed by 
routine cholecystography. On the basis of 
these determinations we have attempted to 
formulate an approach to the differentia- 
tion of the various factors which may cause 
slow emptying of the gall-bladder. 

Reference to igure 5; shows the three 
main causes of slow or improper emptying. 

Reflex inhibition (as from gastric unrest) 
is usually associated with nausea and vom- 
iting and may be overcome by the ad- 
ministration of more fat, either immediately 
or after a brief rest. 

In the presence of cholecystitis, no con- 
tractions are seen under the roentgeno- 
scope, and the further ingestion of fat-foods 
causes no further reduction in size; or the 
reduction in size is so very slight as to be 
entirely out of proportion to the amount of 
stimulation. 
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kic. 7. Cholecystogram showing gall-bladder at rest. 
Note the stone at the fundus (arrow). 


Stones may cause slow emptying of the 
gall-bladder. In such cases, if there is no 
advanced disease of the vesicle itself, active 
contractions will be seen under the roent- 
genoscope. 

In many cases a single stone may be 
moved about in the gall-bladder by activity 
of its muscularis, until it is forced against 
the convoluted cystic duct (Fig. 6). Here, 
it may act as a ball valve, and prevent 
emptying (Figs. 7 and 8). 

Therefore, a well visualized gall-bladder 
which empties itself slowly, but still reveals 
an active muscular tunic roentgenoscopi- 
cally, must be suspected of containing stones 
even though they are not visible. Often 
there is too much dye in the gall-bladder to 
allow visualization of negative shadows. 
By changing roentgenographic technique, 
or by waiting until some of the dye has 
passed out of the vesicle, these stones may 
usually be demonstrated (Figs. 9 and 10). 

Movable stones are not likely to interfere 
with filling of the gall-bladder. They are 
very apt to retard emptying of the gall- 


Kic. 8. Same case as in Figure 7, fifteen minutes after 


ingestion of tat meal. The g bladder is 


motor 
actively contracting as may be seer 

ing of the fundus. The stone (arrow) has 
pushed to the neck of the vesicle 

cluding the cystic duct. 


bladder. We do not concur in the hypothe 
sis advanced in the early days of the Gra 
ham test, that one of the chef causes for 
non-visualization of the gall-bladder was 
occlusion of the cystic duct. Of course, this 
factor is operable in some cases. Usually, 
however, non-filling of the vesicle is due, 
not to a physical obstruction of the duct, 
but rather to a functional deficiency of the 
concentrating and contracting mechanism 
of the gall-bladder. 

Slight or moderate contraction of the 
gall-bladder after a fat meal is not sufficient 
proof that stones are absent. Cholecysto 
grams should show the gall-bladder shadow 
reduced to a size too small to contain formed 
calculi. 

Improper emptying of the vesicle may 
be due to interference with its contracting 
mechanism by adhesions to a diseased 
neighboring viscus. In this type of case we 
find material assistance in our method of 
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Study of Gall-Bladder Contractions 


gI 


Cholecystogram of an 


apparently normal 
bladder, twelve hours after administration of 


dye. Because of slow emptying some distur 
was suspected. Active 
scopically eliminated an 


theretore the 


contractions roentgeno 


impaired muscularis as 


the cause; presence Of stone was 


suspected. 


combining cholecystoscopy with the bar- 
ium meal.! 

rom the foregoing it may be seen that 
we place considerable emphasis on study 
of gall-bladder contraction. The reasons 
for this are obvious: the functions of the 
gall-bladder are, first, to store and concen- 
trate bile during the intervals of digestion; 
second, to discharge this bile when needed. 
The function of concentration 1s determined 
by the density of the gall-bladder shadow. 
The function of contraction is revealed, 
not only by the decreasing size of the gall- 
bladder, but also by its cyclic activity as 
seen under the roentgenoscope. 


ig. 10. Same gall-bladder as in Figure 9, twenty-six 


hours after ingestion of fat (motor) meal. Note the 

single small stone. The presence of this stone was 

definitely suspected before it was demonstrated. 
SUMMARY AND CONCLUSIONS 

Clinical and experimental evidence estab- 
lishes the phenomenon of contraction as a 
definite muscular function of the gall-blad- 
der; and study of gall-bladder contraction 
is essential to the complete roentgen exami- 
nation of the gall-bladder. 

There does not appear to be a definite 
time limit for the emptying of a normally 
distended vesicle. This, however, is usually 
parallel with gastric motility. 

Delayed emptying of a well-filled gall- 
bladder may be due to reflex disturbance, 
improper food stimulation or gall-bladder 
disease. The etiological factor in a given 
case can usually be determined by combin- 
ing the roentgenologic evidence with care- 
ful roentgenoscopic study. 
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GALLSTONE OBSTRUCTION OF THE DUOQDENU M* 
WITH SINUS BETWEEN GALL-BLADDER AND DUODENAL BULB 
By A. W. CRANE, M.D. 


KALAMAZOO, MICHIGAN 


6 kev patient walked into the office un- 
aided after an automobile ride of sixty 
miles with his physician who gave the fol- 
lowing history of the case: 


Mr. C. T., a farmer, aged eighty, had been 
well, fat and vigorous until seven weeks ago 
when he was taken suddenly with an agonizing 
abdominal pain. On the doctor’s arrival he was 
in collapse with chills and sweating. A half a 
grain of morphine relieved him and on the fol- 
lowing day he sat up several times. He was kept 
in bed for a week on a liquid diet during which 
time he ran a low fever and showed a definite 
jaundice. The abdomen remained somewhat dis- 
tended but there was no nausea, no vomiting, 
no constipation. 

He got about gradually and made little com 
plaint except for a persistent discomfort and 
soreness below the ribs on the right side. But by 
the end of about three weeks he began to vomit 
and became progressively worse, losing rapidly 
in weight and strength. For a week preceding 
the roentgen examination he had been vomiting 
several times daily, a dark greenish liquid 
which, however, had no fecal odor. During this 
week he had had no evacuation of the bowels 
except by enema and for a number of days the 
enemas were returned unchanged. 

No cathartics had been given because of the 
signs of intestinal obstruction. A glucose solu- 
tion had been given intravenously the night 
before and repeated on the morning of the 
journey. 

Physical examination preceding the roent- 
gen examination showed a moderate distention 
and mild rigidity of the abdomen. He did not 
complain of pain and was only slightly tender 
on palpation. 

The roentgen and laboratory examinations 
were then carried out and reported to the at- 
tending physician as follows: 


Roentgen Examination. 


Chest: The roentgenoscopic examination of 
the chest was negative. 

Abdomen: Before the administration of the 
barium mixture, a plate was made of the ab- 
dominal and pelvic areas with the patient lying 


* Read at the Thirty-first Annual Meeting, American 


Roentge 


prone. An extensive osteo-arthritis of the spine 
was present. The liver appeared small. In the 
region of the gall-bladder, a small area of in 
creased density was observed, but no definit 
gall-bladder or gallstone outline. 

Gastrointestinal Tract: The barium mixture 
was given and the patient studied by screen and 
films. There were no filling defects or contrac 
tures of the stomach itself to indicate ulcer or 
cancer. The little barium passed through the 
pylorus and outlined faintly a marked disten 
tion of the duodenal loop. The greatest dilata 
tion of the duodenum was just anterior to the 
duodenojejunal flexure where the barium came 
to an abrupt end. The barium also entered and 
outlined a pocket communicating with the bulb 
of the duodenum. 

After the lapse of three hours, addi 
films were made of the stomach. More barium 
had passed into the are of the duode 
showed more clearly a dilated duodenum, « 


nun na 
lum ane 


pecially the second ascending portion. 
terminated abruptly at the 
flexure. At this point the barium was di 
by what appeared to be a large, nearly) 


qauodet 


transparent calculus. Serial plates showed 
change in its size or position. It remained faintly 
outlined by partly surrounding barium, const 
tuting a negative image. 

The accessory pocket communicating 
the bulb appeared to be the gall-bladder. 
barium also partially filled the cystic duct and 
the common duct and extended into many fine 
branches of the hepatic ducts. A stereos 
set of plates was made in the prone position, 
showing this distribution of the barium. 

On the the 
brought in for further roentgen study. A stereo 


following day, patient wa 
scopic set of plates was made of the abdomen 
with the patient lying prone and another 
the patient lying supine. Films were also made 
in the upright position. 

The stomach was partially empty owing to 
the continued vomiting. Only traces of barium 
had passed beyond the point of obstruction at 
the duodenojejunal flexure. At this point, there 
was the outline of what proved to be a very 
large gallstone. 
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The common duct, some of the hepatic ducts, 
the cystic duct and what we interpreted to be 
the gall-bladder, 
less extent by barium. The communication be- 
tween the gall-bladder and the duodenal bulb 
was discernible because of the partial emptying 
of the stomach. 


were outlined to a greater or 


When the patient lay on his back there was a 
partial emptying of the accessory pocket or gall- 
bladder. The common duct and hepatic ducts 
remained filled. In the standing position, how- 
ever, there was apparently a complete empty- 
ing of the gall-bladder, although the common 
duct and some of the hepatic ducts remained 
outlined. The duodenal bulb showed also a re 
cession of the barium but nodiminution in the 
size of the outline which we interpreted to be a 
large gallstone. 

Laborat 


Blood: This showed red and white counts 


ry Findings 
which were within normal limits. There was 
quite evidently a concentration of the blood, 
doubtless due to the fact that there was an ob 
struction at the duodenum which would prevent 
the normal absorption of fluids. No leucocytosis 
was present. 

Urine: One sample of urine was examined. 
This showed a trace of albumin and both hy 
aline and granular casts 


present. 


\n excess of bile was 


Gastric Contents: stomach tube 


\ Rehfuss 
was passed and an efttort made to obtain the 
stomach contents. The patient, however, vom 
ited profusely a turbid, very dark 
naterial. 


greenish 
Macroscopically, this was 
tated duodenal fluid containing large quantities 
of bile and mucus. No fecal odor was present. 
The test for occult blo xd was positive. 

Diagn entgen 


findings have been given largely in our previous 


is. The interpretation of the r 


description. Our final conclusions, from the his 
tory of the case and the general examination, 
were that the patient had a large gallstone, 
which ulcerated through the gall-bladder into 
the duodenal bulb and lodged just anterior to 
the duodenojejunal flexure. In the present case, 
the gallstone seems to have been of very large 
caliber, sufficient to bring about an obstruction 
of the duodenum. 


vented 
any escape of material from the gall-bladder or 


Inflammatory exudate evidently pr 


duodenum during the passage of gallstones. A 
large communicating sinus remained, through 
which the barium mixture passed, filling both 
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gall-bladder and common duct with a distribu- 
tion in some of the hepatic ducts. 

Only traces of barium passed beyond the 
obstruction in the duodenum at the end of 
twenty-four hours. The continued vomiting of 
the patient had partially emptied the stomach; 
however, fully sc 
mained. 


per cent of the barium re- 


Operative Record. Operation was performed 
on the following day. A large gallstone was 
found which was much broken in removal. This 
relieved the obstruction. The pyloric end of the 
stomach, gall-bladder and duodenum were 
buried in plastic exudate and were left undis- 
turbed. The patient did well for two days and 
then failed, dying on the fourth day after opera- 
tion. A post-mortem examination was not per- 
mitted. 


Although autopsy was denied the diag- 
nosis was proved by the finding of the large 
gallstone. Such a stone could pass into the 
duodenum only by rupture of the gall-blad- 
der and the path of the stone is clearly 
shown on the stereoscopic films. 

The delineation of the hepatic ducts as 
well as the common duct by the barium 
mixture is the most striking feature of the 
examination. Where the barium went, 
stomach contents had also repeatedly gone 
before. Stomach contents must have been 
mixed with duodenal and pancreatic secre- 
tions. During vomiting there must have 
been considerable pressure forcing such 
material into the finer biliary ducts where 
in fact the barium is seen to have pene- 
trated. A hepatitis was inevitable. It is 
doubtful if barium could add to this effect. 
Notwithstanding this serious, probably fa- 
tal, complication, the patient’s condition 
after duodenal obstruction is very much 
better than after obstruction of the jejunum 
or ileum. The usual roentgen signs of acute 
small intestinal obstruction are of course 
absent. We see in Figure 1 what happens 
to the bile also when the common duct is 
occluded by stone. When the gall-bladder 
is infected we can wonder that abscess of 
the liver is not more common. If perfora- 
tions of the stomach, duodenum or gall- 
bladder could be foreseen then a soluble, 
mildly antiseptic mixture could with ad- 
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vantage replace the barium mixtures now 
used in the gastrointestinal examination. 
An iodized oil would have some advantages 
but for general use its cost is prohibitive. 
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THE VALUE OF ROENTGENOGRAPHY IN THE 
DIAGNOSIS OF CONGENITAL SYPHILIS* 


INFANTS CONSIDERED 


By EDWARD C. VOGT, 


M.D. 


BOSTON, MASS. 


HE value of any diagnostic procedure 

is dependent primarily on its accuracy. 
The chief purpose of this study was there- 
fore to ascertain as nearly as possible how 
much we can depend upon the roentgeno- 
logic findings for the recognition of congeni- 
tal syphilis in infants. Although it is gener- 
ally conceded that the examination of the 
skeletal system is an important adjunct to 
diagnosis, the actual incidence of demon- 
strable bone lesions is probably not well 
realized. 

The material here reviewed consisted of 
109 infants under two years of age with 
what were considered proved diagnoses, and 
with complete clinical and roentgenologic 
records available. No cases were included 
that had antiluetic therapy before the first 
films were taken, for as will be noted later, 
luetic bone lesions heal rapidly with treat- 
ment. 

The appearance of the specific changes 
will be considered only briefly in this paper, 
for that subject has been thorouthly pre- 
sented by several competent authorities 
and for one of the most recent and com- 
plete résumés, reference may be made to 
the work of Pendergrass and Bromer.* 

Since the majority of infants in this group 
were under one year of age (104 of the 109), 
they will be considered separately and dealt 
with first. 

As can be seen from the above table the 
majority of these infants were brought to 
the hospital in the early months of life. 
Sixty-three per cent were between one and 
four months of age. 

The most common chief complaints, in 
order of frequency were: failure to gain or 
loss of weight; rash or skin lesions; snuffles 
or cold in the head; paralysis or failure to 
use one or more of the extremities (pseudo- 

* From the Medical and Roe 
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Departments 


TABLE | 


AGES BY MONTHS OF THOSE UNDER 


paralysis). Less common were convulsions, 
diarrhea, vomiting, or localized tenderness. 

The family history of course is very im 
portant in the diagnosis of congenital syphi 
lis, but in many cases it is so unreliable that 
it will not be considered in detail here. 

On physical examination snufHes, skin 
lesions, enlarged liver and spleen, and gen 
eralized adenopathy were the usual though 
not constant findings. Pseudo-paralysis was 
present in 22, hydrocephalus in 2 and dac 
tylitis recognized clinically in only 4 


SEROLOGICAL REPORTS 


reactions 
corded 1n gt and found positive in or 
g1.2 per cent. Fight were negative or doubt 
ful. Of the cases listed as positive, 


Blood Wassermann were re 


were 
reported negative on first examination, but 
subsequent blood test revealed them posi 
tive. Of the 13 remaining cases, Wasser 
mann results were not recorded on the 
charts. Some of these had Kahn or Hinton 
tests instead, but 1n a few cases the Wasser 
mann reports were evidently lost. 

Spinal fluid Wassermann tests were done 
on 38 and only 7, or 16 per cent, were posi 
tive. 


ROENTGENOLOGICAL PROCEDURI 


Probably in no diagnostic procedure 1s 
technical precision more important. lilms 
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showing any motion or improper exposure 
should not be accepted. By using high milli- 
amperage good detail can be obtained at 
1/10 of a second without intensifying 
screens, and thus the necessity of retakes 
reduced to a minimum. An accurate timer 
iS essential for duplication of results. For 
routine examinations, one view of each arm 
and hand (anteroposterior) and two views 
of the lower extremities (anteroposterior 
and lateral) seem sufficient. Films of the 
skull are sometimes indicated, but as will 
be shown later, the information sought is 
usually obtained from the long bones of the 
extremities. 


CHARACTER OF LESIONS 
Stated briefly, the signs readily recog- 
nized and of chief diagnostic importance 
are: (a) bone production as subperiosteal 
thickening; (4) bone destruction or osteo- 
myelitis, and (c) disturbance of growth. 
Subperiosteal thickening was the most 
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frequent finding in this group, being present 
in 78 per cent of the cases. Periostitis is 
usually suggestive of lues but to be of much 
diagnostic value it should be bilateral and 
involve multiple bones. It is often accom- 
panied by the signs (4) and (c). It must be 
differentiated from periostitis due to any 
other infectious process particularly tuber- 
culosis and from the apparent subperiosteal 
thickening often seen in rickets (pseudo- 
periostitis). 

Dactylitis, which is really a periostitis of 
the bones of the fingers, was noted in 16 
per cent. In one case it was the only bone 
lesion recognized. 

Osteomyelitis, evidenced by bone absorp- 
tion and usually accompanied by new bone 
formation, was shown in 63 per cent. It most 
frequently occurs at or near the ends of the 
long bones, and may involve the epiphyses, 
but since cartilage is not opaque to the 
roentgen ray we cannot say from the films 
alone just when this does take place. There- 


Kic. 1. Typical cases of luetic periostitis and osteomyelitis. 
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Kic. 2. Semilunar defects at the upper ends of the 


tibiae, pathognomonic of congenital syphilis. 


fore the word osteochondritis is purposely 
omitted in this paper (see Fig. 1). 

A special type of osteomyelitis, particu- 
larly as tegards its location, is often seen as 


bilateral semilunar defects at the upper 
ends of the tibiae medially, adjacent to or 


just below the epiphyseal lines. This in my 


experience 1s pathognomonic of lues and 
was present in 4§ per cent of this series (see 
2). 

Growth disturbance with or without 
other lesions can be demonstrated in a cer 
tain number. There may be only a dense 
narrow line at the ends of the diaphyses, 
but as such it is not diagnostic of syphilis, 
for this might be caused by developmental 
arrest resulting from any severe nutritional 
disturbance. In luetics, however, when the 
dense line is present, most cases will also 
show a parallel zone of diminished density 
just proximal, which is very suggestive. 
When the metaphyseal margins are ser 
rated the findings are very characteristic 

see Fig. 3). 

Films of the skull were taken on of the 

104 cases. Seven of these showed either ir 


Kic. 3. Disturbances of growth at the ends of the bones of the forearms as shown by in 


and serrated margins. 
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Kic. 4. Ventriculo-encephalogram of a five weeks old 
hydrocephalic luetic infant. 


regular destruction or slight thickening of 
the cranial vault which was evidently of 
luetic origin. A common location for skull 
erosion is along the lambdoid and posterior 
portion of the sagittal sutures, with the re- 
sult that a wide gap occurs in which there 
are multiple small bony spicules. Two cases 
showed separation of all the sutures which 
as far as the films were concerned could not 
be differentiated from any nonspecific hy- 
drocephalus. \ll these cases under one year 
of age that showed skull involvment also 
showed diagnostic evidence of lues in the 
bones of the extremities. 

Other roentgenological signs have been 
described and perhaps in a more detailed 
discussion of bone changes, certain ad- 
ditional criteria might be worth consider- 
ing. However when reviewing doubtful ma- 
terial it is probably a less serious error to 
fail to recognize than to condemn unjustly 
the innocent parents of an unproy ed case. 
Sometimes even after the most careful study 
of the films it is not only impossible to make 
a definite diagnosis but there are what might 
be called degrees of uncertainty. Therefore 
it seemed logical to adopt the method used 
in reporting Wassermann reactions in order 
to impart as concise an opinion as possible. 


After a more or less detailed description of 


any lesions present, a final impression may 
be given to denote the interpretation placed 
on the findings. 
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MEANING OF REPORTS 


1 + Bone changes which are either indefinite 
or which are likely to be due to causes 
other than syphilis. The diagnosis 1s 
doubtful. 

2+Changes that are suggestive of lues, but 
due to limited extent or lack of definite 
characteristics a diagnosis cannot be 
made without other evidence, either 
clinical or serological. 


3+Changes that are probably luetic in na- 


ture but which may occasionally be due 
to some other disease, e.g., tuberculosis. 

4+Characteristic bone lesions from which 
a definite diagnosis can be made. 
Negative. When no bone changes are 
present which can be considered as being 
luetic. 

Interpreted and tabulated according to 
the above method the results from the 104 
cases under | year were as follows: 

TABLE II 


OF 7I 


per cent 47 

15 or 14.4 per cent 3-4 

Gor §.7 percent 2-4 

8 per cent 1 + (doubtful) 
7 percent negative. 


30r 2 


bor § 


Thus 1f we subtract the 9 cases that were 
either negative or doubtful, we have 95 
varying between 2+ and 44, or 91.3 per 
cent. In other words, bone lesions were ac- 
tually present in that number, and a defi- 
nite diagnosis of lues was made in 71.1 per 
cent. 

Of these 8 cases all except one were under 
nine weeks of age, the exception being a boy 
of four months. His blood Wassermann was 
repeatedly negative but his Kahn test was 
positive. His father and mother were both 
luetic and the Wassermann test on a small 
brother was positive. He had been born one 
month before term and had typical skin 
lesions. The only abnormal bone findings 
were dense lines at the metaphyseal mar- 
gins which was considered 1+. 

Eighteen cases had repeated examina- 
tions at intervals following the institution 
of antiluetic treatment and all showed pro- 
gressive healing. Improvement was noted 
in some as early as two weeks but the time 


‘ 
— 
q 
j 
> 


100 


required for complete healing of course de- 
pended on the extent of bone involvement. 
In some of the most advanced cases this 
took several months. 

There is very little to be said about the 5 
infants who were between one and two years 
of age. The long bones were considered 
negative in all of them. Skull films were ob 


dw ard C. Vogt 


months of age is very good evidence against 
lues. Data other than the roentgenological 
were included to serve as a check on the ac 
curacy of diagnoses and also for comparison 
of the incidence of bone lesions. 

It should be understood that the final 
diagnosis always rested with the clinician 
in charge of the treatments. Two cases, not 


TABLE Ii 
AGE AND BRIEF SUMMARY OF THE 8 CASES WITH NEGATIVE BLOOD WASSERMANN TESTS, TO 
SHOW BASIS FOR DIAGNOSIS, 
Evidence of Lues Clinical Evidence Other Evidence of Be 
No. \ge in Parents of Lues Lues Cl S 

I mo Father and mother Yes 
luetic 

2 5 wk. Kather and mother Yes Hinton test positive 
luetic 

3 s wk. Father luetic; mother Dactvlitis Improved with treat 
blood Wasserman: ment 
negative 

4 6bwk. Illegitimate child: Yes Necropsy showe S 
mother blood Was 
sermann negative 

2 mo. Father, Wasserman: Yes 
positive; mother 
Wassermann doubttu 

6 2 mo. kather and mother Yes Necropsy showed lues 
luetic 

g wk Father and mother Yes Necropsy show 5 

luet 

4 mo. kather and mother Yes Kahn test positi 
luetic 


tained on 3 and one of these showed ir- 
regular erosion and widening of the margins 
of the lambdoid and posterior portion of 
the sagittal sutures. All were Wassermann 
positive and had clinical evidence of lues. 


DISCUSSION 


In general, the clinical and serological 
findings of this group were in close agree 
ment with those of other writers!’ and tend 
to bear out the conclusion that a negative 
blood Wassermann in a child over two 


included in this group, had bone changes, 
which were called 4 yy the W riter, but 
because of negative blood Wassermann 
tests, and lack of clinical evidence, the 
were not given antiluetic therapy. One 

these came to necropsy and on microscopi 
examination of the bones a diagnosis of | 


iu 
etic periostitis was made. It is impossibl 


\ 


ot 


to give an accurate estimate of the number 
of times certain nonspecific bone lesions 


were considered suggestive. Sometimes a 
low grade osteomyelitis may produce local 
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ized changes closely resembling specific dis 
ease, but on checking up with films of all 
the long bones, lues can usually be ruled 
out. It would seem that with a fairly ac 
curate conception of the characteristic bone 
changes, there should be very few false posi 
tive reports. 


In attempting an explanation of the ap 


parent wide ditference in the incidence of 


the disease and in the r entgenologi¢ al find 
ings in known cases over one year f age, 
reference might be made to mortality tables 
of congenital luetics.‘ If untreated, a large 


percentage die during the first year. Those 
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that live probably either develop a resist- 
ance to the disease or have a mild type of 
infection. 
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EXPERIMENTAL AND CLINICAL LITERATURE 


ON 


Kk WE should judge from the current 

literature in radiotherapy it might ap- 
pear that the greater part of the research 
carried out has been done on the physical 
side to the neglect of the biological reac- 
tions incident to radiation. This feeling is 
rather widespread and recently the Lancet 
stated that “there is an uncomfortable 
amount of truth in the gibe that the whole 
of radiology in its radiotherapeutic aspect 
lacks scientific basis and rests largely on an 
empirical footing.”” While it must be ad- 
mitted that there is a modicum of truth 
in this statement, in this respect radio- 
therapy is not unlike a number of drugs 
which are used in the treatment of diseases, 
whose use began empirically and only 
within recent years has a scientific basis 
for their curative effects been established. 
There is, however, an enormous amount of 
literature, both experimental and clinical, 
upon which a rational basis for radio- 
therapy rests. Unfortunately, this mater- 
ial is scattered through various scientific 
publications in many languages and is not 
available for ready reference. 


Realizing the inaccessibility of this 
material and the wealth of information 
which it contains, Dr. Desjardins was 
prompted to collect it, analyze it and make 
it available. In this issue we have the first 
installment of the first of a series of articles 
which the Journal has the pleasure of pub 
lishing. This first series deals with the “‘Ac- 


RADIOTHERAPY 


tion of Roentgen Rays and Radium upon 
the Gastrointestinal Tract; Experimental 
Data and Clinical Radiotherapy.” The 
material has been arranged in chronologic 
order to facilitate reference and enable the 
reader to follow the historical development 
of the subject. The experiments with roent- 
genrays have been gr yuped separately from 
those with radium. These two groups of 
experimental reports Dr. Desjardins has 
subjected to a critical analysis and this 
follows the experimental reports them- 
selves. This analysis in turn is followed by 
the clinical considerations in which is taken 
up the therapeutic application of roentgen 
rays and radium to every disease in which 
the particular tissues or organs are affected. 
Kinally all of the data, experimental and 
clinical, are correlated and summed up. 
The comprehensiveness of this study 1s 
evidenced by the complete bibliography 
which accompanies each subject. 

This series of articles represents an enor- 
mous amount of work on the part of Dr. 
Desjardins. They will add greatly to a 
knowledge of the scientific basis for radio- 
therapy and will go far toward dispelling 
the prevalent idea that radiotherapy lacks 
a scientific background. They will also 
prove invaluable to those who wish to carry 
out further experimental work along these 
lines. We cannot, therefore, too highly com- 
mend these articles to the 


Journal's 
readers. 


ARTERIOGRAPHY 


SROM the early days of roentgeno- 

graphy opaque substances have been 
injected into the arterial system of animals 
and especially of cadavers to determine the 
configuration and position of the arteries 


and their branches, but it has only been 
within comparatively recent times since 
the introduction of nontoxic iodine sub- 
stances that arterial injections of opaque 
substances have been made in the living. 


| 
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Among the first to employ opaque sub- 
stances in the arterial injection of the 
human was Egas Moniz!? who attempted 
and successfully accomplished arterial en- 
cephalography by injecting sodium iodide 
into the internal carotid. Later the method 
was changed somewhat and the contrast 
medium was injected after preliminary 
ligation of the external carotid, into the 
carotis communis. By this method he was 
able to obtain satisfactory arterial en- 
cephalograms which were in some instances 
of considerable diagnostic aid in the local- 
ization of intracranial neoplasms. He em- 
ployed the method in more than forty 
cases without serious accident.* In nine 
cases, six of which were operated upon, 
a correct preoperative diagnosis was made. 

Following the original publication of 
Moniz, three Portugese investigators re- 
ported before the Surgical Society of Paris 
on the technique of abdominal aorto- 
graphie. More recently these same in- 
vestigators! have reported the results of 
their continued experimentation in this 
field and they not only have perfected the 
technique of their procedure but by employ- 
ing some of the more recent less toxic iodine 
compounds, the method of injectun has 
been somewhat modified. Their procedure 
is relatively simple. To obviate the pain 
which is associated with the injection they 


! Moniz, Egas. New technique of arterial encephalography; 
some cases of localization of cerebral tumors. Pres 


se méd., 1928, 
36, 689-693. (Abs. in Am. J. Roentcenor. & Rap. THerapy, 
1929, 22, 79. 

2 Moniz, E., Pinto, A., and Lima. A. Arterial encephalography 
in the diagnosis of four cases of cerebral tumors operated upon. 
Presse méd., 1929, 37, 500-504. (Abs. in Am. J. ROENTGENOL. & 
Rap. THERAPY, 1929, 22, 80. 

} Moniz, Egas. Die arterielle Encephalographie als Metho 
zur Lokalisierung von Hirntumoren. Klin. Wchnschr., 1929, § 
1118-1121. (Abs. in Am. J. Roentcenon, & Rav. Tuerapy, Feb., 
1931, 25, 290.) 

* dos Santos, R., Lamas, C., and Caldas, P. Les récents pro 
grées dans la technique de |’artériographie de |’aorte abdominale 


Presse méd., April 18, 1931, 39, §74-577.- 


Editorials 


have employed a local anesthesia at the 
point selected for the injection. A needle 12 
cm. in length and of 1.2 mm. caliber is 
introduced four fingers breadth to the left 
side of the spine under the twelfth rib 
paralleling it and directing the needle to- 
ward the aorta between the twelfth dorsal 
and first lumbar segments. Preliminary to 
the injection tourniquets are applied to 
the upper part of the thighs to aid in the 
concentration of the dye. When the needle 
has been introduced 10 or II cm. in the 
direction of the aorta, a novocaine solution 
is introduced as a local anesthetic. After 
waiting about five minutes the needle is 
pushed gently forward into the aorta. After 
being certain that the aorta has been 
punctured, as evidenced by the intermit- 
tent flow of blood corresponding to the 
rhythm of the pulse, the introduction of the 
opaque solution is made. Twenty grams of 
abrodil (the usual dose used in intravenous 
pyelography) is introduced under 2 kg. 
pressure at the rate of about § c.c. per 
second. The stereoscopic roentgenograms 
are made during the injection, a Potter 
Bucky diaphragm being used to obtain 
sufficient detail. The resultant roentgeno 
grams which are obtained by this method 
are, as shown in the illustrations in the 
original article, of splendid quality out 
lining the entire abdominal aorta with its 
various branches. Not only does this 
method permit the visualization of the 
abdominal aorta and its branches, includ 
ing the renal and uterine branches, but 
at the same time one is able to obtain the 
outline of the excretory anatomy of the 
kidney. The method may be a means of 
throwing considerable light on some of the 
obscure physiological processes of the ab 
dominal viscera and it will undoubtedly be 
of aid in the diagnosis of abdominal tumors. 


} 
| | 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep OF AMERICA 


AMERICAN RoENTGEN Ray Society 
Secretary, Dr. John T. Murphy, 421 Michigan St., 
Toledo, Ohio. 

Thirty-second annual meeting: 
City, N. J., Sept. 22-25, 1931. 
AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., Los 

Angeles, Calif. 
Annual Meeting: New Orleans, La., 1932. 

SECTION ON RapIoLoGcy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pittsburgh, 
Pa. 

Annual meeting: New Orleans, La., 1932. 

Society or NortH AMERICA 
Secretary, Dr. I. S. Trostler, 812 Marshall Field Annex, 
Chicago, III. 

Seventeenth annual session: Hotel Jefferson, St. Louis, 
Mo., Nov. 3 Dec. 4, 1931. 

RaDioLocicaL Section, Los ANGELEs County MEDICAL 
SociETY 
Secretary, Dr. John F. Chapman, 209 Professional Bldg., 
Pasadena, Calif. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. W. S. Lawrence, Medical Arts Bldg., 
Memphis, Tenn. 

BrRooKLYN ROENTGEN Ray Society 
Secretary, Dr. J. J. Masterson, 401-76th St., Brooklyn, 
N.Y. 

Meets monthly on the first Tuesday from October to 
April. 

BuFFALO RADIOLOGICAL SocIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St. 


Haddon Hall, Atlantic 


Meets second Monday of each month except during the 
summer months, the place of meeting to be selected by 
the host. 

CuicaGo RoENTGEN Society 
Secretary, Dr. George M. Landau, 660 Groveland Park. 
Meeting second Thursday of each month October to May 
inclusive at Virginia Hotel. 

CLEVELAND RADIOLOGICAL SocIETY 
Secretary, Dr. A. Srauss, 518 Medical Arts Bldg. 
Meetings are held at 6:15 P.M. at the Cleveland Cham- 
ber of Commerce Club rooms on the fourth Monday of 
each month from October to April, inclusive. 

Detroit RoENTGEN Ray anp Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. 
Meets monthly on first Thursday from October to May, 
at Wayne County Medical Society Building. 

ILtino1s RADIOLOGICAL SociETY 
Secretary, Dr. Fauntleroy Flinn, 220 South Webster St., 
Decatur, Ill. 
Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MILWAUKEE RoENTGEN Ray Society 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 

waukee. 

Meets first Friday in October, December, February and 
April. 

Place of meeting designated by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Min- 
neapolis, Minn. 

Next meeting: Rochester, Minn., October, 1931 

New ENGLAND RoENTGEN Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. 

Meets monthly on third Friday, Boston Medical Library. 

New York RoENTGEN Society 
Secretary, Dr. J. Bennett Edwards, Englewood Hospital, 
Englewood, N. J. 

Meets monthly on third Monday, New York Academy 
of Medicine, at 8:30 P.M. 

CentTrRAL New York RoentcGEN Ray Society 
Secretary, Dr. Robert C. Hall, 258 Genesee St., Utica, N.Y. 
Three meetings a vear—January, May and November. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

Next meeting, to be announced. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Karl Kornblum, 3400 Spruce St. 

Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thomson Hall, College 
of Physicians, 19 S. 22d St. 

RocHEsTER ROENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. 

Meets monthly on the first Friday evening at 7:45 at the 
Rochester Medical Association Building. 

Sr. Louis RoENTGEN CLuB 
Secretary-Treasurer, Dr. E. W. Spinzig, 316 Metropolitan 
Bldg. 

Meets first week of each month. Time and place of meet- 
ings designated by president. 

Texas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

University oF MicuHiGAN RoentTGEN Ray Society 
Secretary, Dr. B. D. Harrington, University Hospital, 
Ann Arbor, Mich. 

Meets every Wednesday evening from October to 
June, at 7:30 o’clock in the amphitheatre of the Univer- 
sity Hospital. 


* Secretaries of societies not here listed are requested to send 
the necessary information to the Editor. 
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Viroin1a RoentcEN Ray 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore St., 
Petersburg, Va. 
Next meeting, to be announced. 


Cusa 


SocieDAD CuBANA DE RaDIOLOoGIA Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH Empire 


Britisn InstiruTE OF RapIioLoGy INCORPORATED WITH 
THE RONTGEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck St., 
London, W. 1., or as advertised. 

ELecrro-THERAPEUTIC SECTION OF THE RoyaL Society 
or Mepicine (ConrinepD To Mepicat MemBeErs) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

Section oF Rapiotocy Mepicat Etecrricity, Aus- 
TRALASIAN Mepicat Concress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

Section on Rapro.ocy, CANADIAN MEDICAL AssocraTION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

Rapio.ocicat Section, New ZEALAND BritisH MEDICAL 
AssociATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


ConTINENTAL Europe 


Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
Societe DE Rapro.tocie ME£pIcaLe DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Suisse DE RaproLocie (ScHWEIZERISCHE RO6nT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 
Société Francaise D’ELECTROTHERAPIE ET DE RaDIoL- 
ocie MEépIcALe. 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
AssociaTION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLOGISTS IN CzECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11/52. 
DevutscnHe (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 
Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 


every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 


ULY, 1931 


Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

SGp- unD WEsTDEUTSCHE RONTGENGESELLSCHAF1 
Meets annually in different cities. 

Norp- unD OsTDEUTSCHE ROENTGENGESELLSCHAFT 
Meets annualy in different cities. 

Dutcu Society or ELEcTroLoGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Societa ITaL1ana Raprotocia MeEpIca 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SociETATEA RoMANA DE RaDIOLoGIE st ELEcTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., Bu- 
carest. 

Meets second Monday in every month with the excep- 
tion of July and August. 

Avt-Russtan Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po.isn Society oF RaDIOLoGy 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society or RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime: 

Society or Mepicat Rapio.ocy or SwEDEN 
Meets in Stockholm. 

Society or Mepicat Rapio.tocy 1n Norway 
Meets in Oslo. 

Society or Mepicat RapioLtocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the Stare 
Institute of Roentgenology. 

Society or Mepicat Rapio.ocy 1n FINLAND 
Meets in Helsingfors. 

Vienna SociETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, General 
Hospital. 

Meets first Tuesday each month, October to July. 


ORIENT 


Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial University 
Meets annually in April. 

Kink1 RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto, 
Japan. Meets bi-monthly on third Sunday. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Roperr B. Tart, 105 Rutledge Ave., Charleston, S. C. 


THE GRID DIAPHRAGM APPLIED TO THE STEREO- 
GRAPHIC STUDY OF THE MASTOIDS 


By HOLLIS FE. POTTER, M.D. 


CHICAGO, ILLINOIS 


pores the same stand with overhead 
arcs as was described in the June issue, 
together with a grid apparatus of the same 
size and design, it was found that the mas- 


Kic. 1. The grid mastoid unit. Flanges at the base of 
the housing fit rotating sub-base to interchange 
with sinus unit. 


toids could be studied with the same facil- 
ity as the paranasal sinuses. For this 
purpose the grid apparatus was incorpor- 
ated in a housing of radically different 
design. The pose chosen for the patient 
was one sitting with head slightly bowed 
and inclined 45 to one side. For the Op 
posite mastoid the grid unit must be 
swivelled half way around and the head in- 
clined 45° to the other side. By keeping the 
grid apparatus as narrow as the short side 
of an 8” X 10” cassette, the mastoid goes 
easily to the center line of the grid without 
interfering with the shoulder. 


* This ts the fifth of a s« 
Journal. Ep 


ies of articles on diaphrag 


g roentgen rays. The sixth article will appear in the Aug 


The grid housing of cast aluminum is 
shown in Figures 1 and 2. The ear lies flat 
on the grid cover with chin and forehead 
resting against suitable pads. There is a 
free opening in front of the eyes and nose. 
The auricle is not turned back for with grid 
technique it interferes none when lying out 
fat. The mastoid thus centers over a § 
inch circular opening in protective lead and 
the circle is stationed over half of the 8” 
x 10” film. The opposite mastoid is re- 
corded on the other half. 

The grid apparatus is supported by 
hinges at the lower end so that for visual 
centering it can be dropped down and the 
position of the ear seen through the cel- 
luloid grid cover. In practical use this has 
proved unnecessary. The grid housing has 
a flanged base as in the sinus unit and fits 
upon the swivel sub-base in the same man- 
ner. 


Fic. 2. 


The grid with its mechanism is flexibly 
mounted on hinges. Shown here in its lowered 
position. 


gust number of the 


| 
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SHOW/NG 


DIRECTION OF 
GR/D STRIPS /N 
MASTOID UNIT. 


Fic. 3. 


i. The grid itse/f is } inch thick and built 
in a ratio of 1 to 4as in the sinus diaphragm, 
but otherwise it is different. Because in 
mastoid roentgenography it is desirable 
that rays should not pass straight through 
the ear but at a considerable slant from 
above and behind, the grid was built so 
that all strips incline toward an operating 
point 20 inches away but 17° above the 
usual go° angle used for grid diaphragms. 
This 17° angle is found to be satisfactory 
for all cases and the grid works out the 
same as at normal angle (see Fig. 3). 

i. For a stereoscopic set of films of both 
mastoids two 8” X 10” films are used, on 
each of which a “right” and “left” is 
shown. Both rights are made before revers- 
ing the grid apparatus for the lefts. The 
stereo shift can be made on the tube car- 
riage or by movement of the arcs. The latter 
is quite convenient since 7° on the arc is 
stereoscopic shift at 20 inches. This shift 
carries the rays in the same direction as the 
grid strips. With reference to the head it is 
a shift toward the vertex. Angles 23° and 
30° are most often used (see Figs. 4 and 5). 


Hollis E. Potter 


Fic. 4. The mastoid falls naturally to center witl 


correct placement of the head. The auric 
turned back. 


Fic. §. Points o and o’ on the arc are at 1 


normal to grid. The grid is constructed to o 


at this angle only. 
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Fic. 6. Showing § inch circle for mastoid and regional structures. Right acute mastoiditis. 


With this vertical shift the stero films may be found valuable and are capable of 
must be viewed as if the patient were lying being repeated. by keeping records of the 
down. They can only be made with hor- degree readings on the arcs. After reading 
izontal shift in case grid lines are avoided ‘“‘Otologische Réntgendiagnostik” by E. G. 


by modifying intensity of exposure as de- 


Mayer, one should scarcely lay claim to 


scribed in paper three of this series, if grid new angles ‘for mastoid roentgenography, 
strips are placed at equal intervals. 


iV. 


Vew 


but for a study of the tip cells one modified 


and various angles of exposure angle may be here recorded (see Fig. 8). 


Fic. 7 


. Showing detail and contrast 


mn 
LT} 


intimate mastoid structures. Left mastoid necrosis. 
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110 Hollis E. 


Potter J 


Fic. 8. An easy way to get tip cells clear of overlapping osseous structures. 


Here the arc is simply lowered back till the 
rays pass through the tissues of the neck 
back of the vertebral column and through 
the mastoid cells. The main body of the 
mastoid is somewhat foreshortened on the 
film but the tip cells are rendered exceed 
ingly visible because no bony tissues are 
superimposed and the mastoid lies near the 
film. The angle between the grid cover and 
rays is about 45 

Other problems in special technique may 
be worked out with both the sinus and the 
mastoid units. The size and shape of the 
optic foramen viewed through the outer 


portion of orbit; the appearance of the 
ethmoid cells when thrown into the orbit: 
the anatomy of the temporomandibular 
region; the intimate structure of the lower 
jaw at several angles—these are a few of the 
problems which yield nicely to the facilities 
for angulation and grid clean up embodied 
in the apparatus. For general head roent 
genography requiring a larger scope a third 
diaphragm apparatus taking a 10” 12! 
cassette will be shown in the next paper, 


chiefly devoted to a description of a table 


accessory for the roentgenography of the 
stomach and duodenum. 
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Deere X-Ray 


EASE. 


THERAPY IN MALiGnant Dis 
\ report of an investigation carried 
out from 1924-1929 under the direction of 
the St. Bartholomew’s Hospital Cancer Re- 
search Committee. By Walter M. Levitt, 
M.B., D.M.R.E., Medical Officer in 
Charge of the Radiotherapeutic Research 
Department. With an introduction by Sir 
Thomas Horder, Bart., K.C.V.O., M.D., 
F.R.C.P., Chairman of the Cancer Research 
Committee. Cloth. Price, 1os. 6d. Pp. 128 
with 1 


illustrations and 31 tables. London: 
John Murray, 193 


This modest little volume from St. Barthol 
omew’s Hospital in London with its unbiased 
discussion of technique and conscientious ac 
count of clinical results obtained under what 
must 


have been rather discouraging circum 


stances, since only the most hopele cases 
reached the deep therapy department, does 
much to stimulate interest in the efficacy of 
short rays. In accord 
ance with a plan elaborated by the Cancer Re 


search Committee only 


wave-length roentgen 


those cases that were 
unsuitable for radium treatment or appeared to 
need more radiation than could be safely ad 
ministered with 


radium were admitted for 
roentgen therapy. 

Although the department is a small one, an 
attempt was made to carry out a careful study 
of the effect of changing some of the many 
variables which determine the roentgen dose. 
The results obtained with “‘excessive”’ filtration 
which is becoming popular in many parts of 
Kurope, are contrasted with those obtained 
with the older techniques. With voltages in the 
neighborhood of 2 , a marked preference 
is shown for a filter of 1.5 mm. of copper, al 
though it is admitted that a “‘practical homo 
geneity of radiation” can be obtained with 
much thinner filters. It is, of course, necessary 
to increase the time of exposure but this objec 
tion is taken care of by utilizing what 


as the 


known 
total 
dose is divided up into many fractions which 


are administered at regular intervals. Experi 


“intensive split dose method.” 


mental and clinical investigations make it ap 
pear that the most efficient plan consists of de 


livering one fraction to the body every twenty 


four hours. The total dose must be increased to 
compensate for the loss between treatments. 
Although no details are given, the results in- 
dicate that data such as those illustrated by 
Pfahler’s saturation curves are used in making 
the necessary calculations. The number of frac- 
tional doses given to a single patient varied 
from 6 to 30, but the average patient received 
12. The theory is advanced that the number of 
fractions should be larger with the slow-growing 
than with the rapidly growing tumor. This 
plan produces much less reaction than the old 
intensive single dose method and the results 
obtained in malignancy of the upper air pas- 
sages and the uterus are superior to those re- 
sulting from the intensive technique. 

All of the cases treated are classified under 
seven headings as follows: breast group, uterus 
group, upper air passage group, rectum group, 
esophagus group, thyroid group and lead cases. 
The plan of arranging ports and the factors 
used in each group are given in detail. In ir- 
regular areas such as the front of the neck and 
the breast, wax molds and powder bags were 
used to build up the irradiated region so as to 
obtain a more uniform radiation distribution. 
Brief chapters are devoted to the ward care of 
the patients and the constitutional effects of 
the treatment. 

Some interesting observations as to general 
results are made. In almost every instance the 
patient showed a general improvement but it 
seems likely that this was due to two or three 
weeks of good hospital care as much as to the 
effects of the treatment. It was noted that out- 
patients did not progress as well as inmates of 
the hospital. Alcoholics and cases suffering from 
sepsis were difficult to handle and yielded poor 
results. Ulceration in primary tumors often 
healed, at least temporarily, but ulceration in 
metastatic glands reponded very poorly. Pain 
was relieved in some cases but not in others. 
Cervix cases almost always obtained some re- 
lief, whereas pain in the neck from enlarged 
cervical nodes and in the back and shoulder 
from carcinoma of the breast were rarely re- 
lieved. Hemorrhage and discharge were favor- 
ably influenced with great regularity. 

The detailed results in each group are given 
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in tables. None of the groups were very large. 
There were 170 tumors of the upper air pas- 
sages, 60 uterine, 50 breast, 26 rectal, 11 
esophagus and 2 thyroid cases. In the breast 
group it was observed that the best results 
were obtained with a filter of 0.5 mm. of cop- 
per. Two cases are free of disease for three years 
and four others for lesser periods. None have re- 
mained well for five years. In the uterus group 
one patient with carcinoma of the fundus has 
remained free of the disease for four years and 
one for three years. No case of cancer of the 
cervix treated with roentgen rays alone has be- 
come entirely free of the disease. A small group 
treated with both radium and roentgen radia- 
tion showed somewhat better results. No de- 
finite conclusions were reached as to which 
should be given first. Two of the upper air 
passage cases are alive and free of signs of 
disease for four years, and twenty-four have 
been free of all signs of malignancy for lesser 
periods. The tumors treated include carcinoma, 
sarcoma, endothelioma, lymphoma and mye- 
loma. The rectal cases did very poorly. None 


showed a disappearance of the disease and 
none lived more than one year. None of the 
esophagus patients were cured although one 
has lived more than a year and one showed a 
temporary disappearance of the tumor. Two 
thyroid patients were greatly improved but not 
cured by roentgen therapy. 

In his conclusions, the author is puzzled by 
the fact that patients with the same type of 
carcinoma often respond differently to treat- 
ment. It seems possible that this difference 
could have been explained by grading the 
tumors on a histological basis. Very few histo- 
logical data are given in the tables. 

This book contains an honest account of 
what may be done for advanced cancer with 
deep roentgen therapy and seems to establish 
the value of heavy filtration and an intensive 
split dose technique. Being written in a 
scientific style, it is entirely free of fantastic 
claims and is therefore a very worthwhile con- 
tribution to radiological literature. 


CuHarces L. Martin 


Dentat By LeRoy M. En- 
nis, D.D.S., Assistant Professor of Roent- 
genology in the Thomas W. Evans Museum 
and Dental Institute School of Dentistry, 
University of Pennsylvania; Instructor in 


Dental Roentgenology in the Graduate 


LY, 1931 


School of Medicine, University of Pennsyl- 
vania, etc. Cloth. Price, $6.50. Pp. 288, with 
582 illustrations. Philadelphia: Lea and 
Febiger, 1931. 


This book has been written for the purpose 
of aiding the practising dental roentgenologist, 
as well as the student. All phases of the subject 
are presented concisely, yet thoroughly. The 
reproductions of the films and photographs are 
excellent, the films being reproduced in the 
negative, so thatall structures appear as in the 
originals. This is an exceptionally fine feature 
because it aids the reader in more readily per 
ceiving the structures described. 

The first chapter contains all the necessary 
information concerning the roentgen tube, but 
at the same time is not so long as to become 
tiresome to a reader less interested in the phy 
sical aspects of the tube. 

It is pleasing to note the mention of roent 
gen-ray dermatoses in the short second chapter. 
It seems to be the erroneous opinion of many 
persons that there is no danger during the 
operation of a dental machine, either to the 
patient or to the operator. 

The third chapter, concerning the technique, 
is very clearly written, so that a student, with 
sufficient experience, may successfully employ 
the methods described. For the practising 
roentgenologist there are no doubt some help 
ful suggestions contained in this chapter. Con 
trary to the opinion of the author, some rent 
genologists favor the use of the film holder. 
However, the resultant film is the important 
object, regardless of the method used to retain 
the film in the mouth during exposure. 

The next chapter is an interesting description 
of methods which may be used in localizing 
abnormal conditions present in the jaws. It 
of great importance that root fragments, un 
erupted teeth and foreign bodies, in particular, 
should be localized as thoroughly as possible 
because this procedure on the part of the 
roentgenologist often decreases the time neces 
sary to complete the operation and conserves 
tissue in the region being operated upon. 

The discussion of the chemical nature of the 
films and their processing, in the fifth chapter, 
presents concisely the necessity for rigid tech 
nique in the dark room. 

It is admitted that a roentgen examination 
of the oral tissues does not constitute a com- 
plete examination upon which a final diagnosis 
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may be based. The author devotes the sixth 
chapter to emphasizing this fact. 

Normal anatomical structures of both jaws 
are sometimes taken in a roentgen examination 
for abnormalities. In the seventh chapter there 
is given a comprehensive description of the 
most commonly mistaken structures. 

The eighth chapter contains a detailed dis 
cussion of the pathological changes one may 
encounter in reading dental films. This and the 
preceding chapter are of the greatest import- 
ance to dental roentgenologists. 

The last chapter contains suggestions which 
should be of great assistance in diagnosing root 
canal conditions and the information obtained 
should aid in making root canal treatment more 


successful. Again there should be mention of 


the detailed films and photographs which are 
so well reproduced. Especially in these last 
three chapters the illustrations are very valu- 
able because they make it possible for the 
reader to see clearly what is being described 
verbally. 

This book is one of the most thorough treat- 
ises upon this subject that has been published 


and will be a valuable addition to the library of 


anvone interested in dental roentgenology. 


Fi. DOANE 


Books RECEIVED 


ERGEBNISSE DER MEDIZINISCHEN STRAHLENFOR- 
RONTGENDIAGNOSTIK, RONTGEN-, Ra- 
Band V. Heraus- 
1 von H. Holfelder, Frankfurt M., H. 
Holthusen, Hamburg, O. Jingling, Stuttgart, 
H. Martius, G6ttingen, and H. R. Schinz, 
Zurich. Paper, price M. 72.; bound, price M. 


SCHUNG 


DIUM UND LICHTTHERAPIE) 


4.50. Pp. 675, with 396 figures in the text. 
Leipzig: Georg Thieme, 1931. 

Dit RGNTGENDIAGNOSTIK UND -THERAI IN DER 
ZAHNHEILKUNDE (RADIOLOGISCHE PRAKTIKA., 


Band XVI.) Von Prof. Dr. Otto Loos, Frank- 
furt a. M., and Dr. Gerhard Gabriel, Frank- 
furt a. M. Cloth. Price, M. 36.00. Py 


. 64, with 


22 text figures and 257 photogray plates. 
Leipzig: Georg Thieme, 1931. 
RGONTGENDIAGNOSTIK DER GALLENBLA RADIO 


LOGISCHE PRAKTIKA, Band XVII.) Von Priv.- 
Doz. Dr. Eisle rand Dr. G. Ko} stein. Cloth. 


300ks Received 113 


Price, M. 18.60. Pp. 153, with 151 illustrations. 
Leipzig: Georg Thieme, 1931. 

EINFUHRUNG IN DIE RONTGENTHERAPIE CHIRUR- 
GISCHER ERKRANKUNGEN. (RADIOLOGISCHE 
PrakTIKA, Band XVIII.) Von Privatdozent 
Dr. Josef Palugyay, Leiter der Réntgenstation 
an der II. Chirurgischen Universitatsklinik in 
Wien. Cloth. Price, M. 10.00. Pp. 103. Leipzig: 
Georg Thieme, 1931. 

RGONTGENUNTERSUCHUNG UND STRAHLENBEHAND- 
LUNG DER SPEISEROHRE. Von Dr. Josef Palug- 
yay, Privatdozent fiir medizinische Réntgen- 
ologie, Leiter der Réntgenstation der IT. Chir- 
urgischen Universitatsklinik in Wien. Paper, 
RM. 56.00; bound, RM. 59.60. Pp. 391, with 
224 illustrations. Wien: Julius Springer, 1931. 

RONTGENDIAGNOSTIK DER LUNGENTUBERKULOSE 
UND IHRE BEDEUTUNG IM RAHMEN DER GE- 
SAMTUNTERSUCHUNG. Von Dr. Friedrich Koe- 
ster, Leitender Arzt der Heilstatte Johannes- 
stift Brilon-Wald i. W. und der Tuberkulose- 
fiirsorge im Kreise Brilon i. W. Paper. Price, 
RM. 2.80. Pp. 39, with 20 illustrations. Stutt- 
gart: Ferdinand Enke, 1931. 

COMMENT SONT TRAITES LES RHUMATISANTS CHRON- 
IQUES DANS LE SERVICE CENTRAL DE Puysio- 
THERAPIE DE L’HOrEL-Diev pe Paris. Par les 
Drs. H. Dausset, Chef du Service Central de 
Physiothérapie, L.-H. Dejust, Chef-Adjoint du 
Service Central de Physiothérapie, A. Chenil- 
leau, Chef-Adjoint du Service Central de Physi- 
othérapie, and L. Brace-Gillot, Assistante- 
Adjointe du Service Central de Physiothérapie, 
Attachée a la Consultation des Rhumatisants. 
Paper. Price, 12 Francs. Pp. 55, with 4 illustra- 
tions. Paris: L’Expansion Scientifique Fran- 
caise, 

Ii. SUSSIDIO RADIOLOGICO: NEL TRATTAMENTO DEI 
rRAUMI CRANIO-CEREBRALI (ESCLUSI QUELLI 
D’ARMA DA Fuoco). By Prof. Olindo Alberti, 
Docente nell’ Instituto di Radiologia, Radiologo 
Primario degli Spedali Civili di Brescia, and 

Jott. Fermo Mascherpa, Radiologo dell’In- 
stituto di Neurologia. Paper. Pp. 194, with 152 
illustrations. Roma: A. Manuzio, 1931. 

PracticAL X-RAY TREATMENT. By ArtHuR W. 
ErskinE, M.D. Coth. Price, $3.50. Pp. 116, 
with 28 illustrations. Saint Paul and Minne- 
apolis. The Bruce Publishing Co., 1931. 

Lasporatory Stupies, xr AND CLINICAL 

StupiEs, VoL, vu. From the Memorial Hospi- 

tal, Huntington Fund for Cancer Research, 

Douglas Research Laboratory, New York 

City, 1930 


| 
| 
| 
| 
| 
| 
| 


Jury, 193) 


INDEX TO ABSTRACTS 


| 
| 


ROENTGEN DIAGNOSIS 

Head 

PraH er, Georce E.: The study of the base of 

Vancea, P.: Contribution to the study of intra- 
ocular magnetic foreign bodies 

Neck and Chest 

Rusin, Ext H.: The course of tuberculosis in 

Go.pBerG, Benjamin, and Gasut, Benyja- 
MIN M.: Epituberculosis 

P., Cuene, P., and Souces, F.: A 
case of pyopneumothorax secondary to 
hydatid cyst of the lung 

Hasuiston, C.: Hernia of the medi- 
astinum 

Unr, J. S.: Subacute miliary tuberculosis; fatal 
case in an infant, with roentgenologic evi- 
dence of healing 

Betot, J., and Peutreuit, G.: The rounded 
opacities of the thorax 

Pancoast, Henry K.: Roentgenology of the 
thymus in infancy and differential diagno- 
ses of enlarged thymus and its treatment 

Brams, A., and Strauss, HERMAN 
A.: The effect of amyl nitrite on the size of 
the heart and the width of the aortic 
shadow as determined roentgenologically 

HurxTHAL, Lewis M., Menarp, O. J., and 
Bocan, M. E.: The size of the heart in 
goiter; a teleroentgenographic study 


Abdomen 

FetpmMan, Maurice: The early recognition of 
gastric ulcer and carcinoma as revealed by 
roentgen-ray studies 

Caucrietp, Ernest: An early case of pyloric 
stenosis 

Lepoux-Lesparp, R., and Garcia-CaLDERON, 
J.: Researches on the roentgen examina 
tion of the mucosa 

Dracucescu, I.: The mobile duodenum 

Jacorort, P., and Lacuapéte, A.: The visuali- 
zation of thebiliary vesicle by cholecystog- 
raphy 


Genitourinary System 

Hirscw, I. Seru: Urography by uroselectan 

Trucnot and Fatcoz: The modifications of 
the rhythm of evacuation of the pelvis in 
the pyelonephrites 

Go tpsTEIN, ALBERT E., and ApesHouse, BEN 
JAMIN S.: Postoperative urinary inconti- 


nence 


124 


Skeletal System | 
Compere, Epwarp L.: The effect of phos 

phorus in rickets. I. Roentgenologix 

changes in rickets following the adminis 

tration of phosphorus 126 
RicLer, Leo G., Upe, WALTER H., and Han | 

son, M. B.: Paravertebral abscess; ar 

early roentgen sign of tuberculous spon | 

dylitis 12 
BucHMAN, JosepnH, and GirrLeman, Isaac, 


Inorganic blood chemistry in the osteo 
chondritides 
Bivincs, Lee: Staphylococcus albus septicemia 
with osteomyelitis of the pubic bon 
Léri, A., Layant, F., and J.: Dys 


chondro-osteosis: new variety of dwarfism 2 
Jaupert Beauyeu, A.: A case of Pell 

grini-Stieda’s disease 129 | 
PérRIGNANI, RoGer: Roentgen study of Pel 

legrini-Stieda’s disease 24 


MicHecson, GABRIELE: On the question of th 
so-called “Stieda fracture”’ 

BartLett, Epwin I.: Periosteal lipoma 

MatTHey-Cornart, M.: Roentgen study of cet | 
tain types of osseous myelomas 


Blood and Lymph System 

Sairo, Makoto, KAMIKAWA, KaAzuNIRo, 
YANAGIZAWA, Hipeyoski: New met! 
of roentgenography of the arteries 
veins on the living; its clinical applicat 


for diagnostic purposes 


ROENTGEN AND RADIUM THERAPY 


LAcASSAGNE, A.: Results of radiotherapy 
adeno-epitheliomas of the uterus 
VINZENT, RENE, and Monon, Octave: Sti 


of the microbic flora of epitheliomas of t 
uterine cervix; its importance in 
therapy 

Recaup, Radiophysiologic and med 
sections of the Institute of Radium of thx 
University of Paris: guiding principles, 
organization, function 

Huet, J.-A., and Soper, A.: Note on the 
roentgen irradiation of the hypophyso 
thalamic region 

DeELHERM, L., and Beau, Henri: Radiother 
apy of the sympathetic in certain cat 
vascular affections 

CuHantriot, Prerre: A case of lichen planus 
cured by roentgen irradiation of the sym 
pathetic 


| } 
| 
116 
117 
11d 
12 
12 
[2] 
123 
12} 
| 
124 
}24 
125 
125 
126 
[14 


Vor. XXVI, No. 1 Index to Abstracts 11§ 
Manar, and Fatcoz: A case of infantile hir CHANTRAINE, H.: On the intensifying screen 
sutism treated by radiotherapy 135 in lung exposures snk eee 
CuHaANTRIOT: Keratodermia and irradiation of Bo.pincu, W. Honpius: A method of testing 
the cutaneous s) mpathetic 136 developer an 
BiRKETT, G, E.: The principles of and ee Maino, Mario: Roentgen examination as a 
results in the radium treatment of buccal rye . 
means of diagnosing death 
Radin in PuraANo, Li Changes in the capillaries on 
Cape, STANForD: The radium treatment of Ko Muro-Hipe 0: Micro-chemical and cyto- 
cancer of the tongue 127 logic findings in tissues of plants irradiated 
Rayna, ALBert: Irradiation by the perineal by roentgen rays. I. On “deep-stained 
route 137 cytoplasmic cell groups” in the tissues of 
LacassaGNe, A.: Indications of radiotherapy root endings of Vicia faba --+ 142 
of sarcomas 138 MurscHe.ter, A. Average quantum energy. 
Mitant, Eucenio: Roentgen treatment A method of measuring it and its relation 
diseases of the blood-forming organs 138 to the biological action of roentgen rays.. 142 
JuuL, Jens: Significance of the time factor ZiMMERN, A., and Cuavany, J. A.: The radio- 
radium irradiation 139 sensitivity of nervous tissues ~ 
MISCELLANEOUS Gricourorr, Georces: Histological study of 
KANTNER: The roentgen examination in t the action of roentgen rays on the ovary 
nology 14 during the period of ovogenesis 


| 
| 


ABSTRACTS 


OF ROENTGEN AND 


RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


HEAD 


PrauLer, GeorGe E. The study of the base of 
the skull. Radiology, Sept., 1930, 75, 339-352. 
The paper is confined to the general tech 

nique for the study of the base of the skull and 

‘the special information obtained from such a 

study. 

For the study of any of the changes in the 
bony structure of the accessory sinuses, it is ab 
solutely essential to have perfect roentgeno 
grams, which show the finest detail. A fine focus 
tube, the smallest possible diaphragm that will 
include the sinuses and no more; absolute still 
ness of the patient and the tube will be impor 
tant factors. A localizer, illustrated in the pa 
per, will assist in absolute direction of the cen 
tral ray in relation to the accessory sinuses, 
and will permit the use of the smallest dia 
phragm. It is helpful and almost essential to 
make stereoscopic films in the sagittal plane 
shift. In his studies of the accessory sinuses, it 
is Pfahler’s routine to make three stereoscopic 
films anteriorly with the shift in the sagittal 
plane, and with the central ray in the two 
shifts coming to the same point with a target 
film distance of 22 inches. He then makes a 
lateral film at a target-film distance of 37 inches 
(which permits a smaller diaphragm and gives 
better perspective values than does a film made 
at closer range), and then a film of the base of 
the skull. The three stereoscopic exposures and 
the lateral view are each made on one-half of an 
810 inch film, and the base of the skull film 
is also an 8 X10, making three 8 X 10 inch films. 
When the conditions demand it, he makes also 
oblique films of the maxillary sinuses, or oblique 
films of the sphenoid region, or special films of 
the frontal and maxillary sinuses according to 
Waters’ technique. All of these special studies 
are essential in some cases and probably would 
be useful in all, but the five routine exposures 
described above will usually give the necessary 
information and do not involve an excess of 
work or undue exposure to the patient, or un 
necessary expense. The author describes the 
special head rest and localizer which he uses in 
making the stereoscopic films. 


For demonstration of the base of the skull 
Pfahler has attached a wooden shelf i K15iX2 
inches, supported by a brace at one end of his 
roentgenographic table, at a point 7 inches be 
low the level of the top, and standing upward 


+ 


20° from the horizontal. Upon this is placed a 
Hat 11X14 inch Potter-Bucky diaphragm, 
which brings the upper surface 4 inches below 
the level of the top, and, of course, at the same 
20° angle with the horizontal or level of the top 
of the table. For the exposure the tube 
so that the central ray will be at an } 

the plane of and at the center of the Potter 
Bucky diaphragm, over the center of an 8X1 

inch film between double intensifying screens, 
and at a target-film distance of 30 inches. A 
pillow about 3 inches thick (when compressed 
is placed at the end of the table and the pa 
tient’s head is allowed to hang over the end of 
the table so as to bring the top of the head in 
contact with the flat Potter-Bucky diaphragm 


and with the base of the skull in a plane par 
allel with the film. The head is held in place by 
a ring pad placed over the chin, over 
stretched the compression band. For the exp 


sure he uses approximately [i minute, ma., 
70 to kv., at 30-inch target-film distance: 

with the 2 mm. glass filter, using an oval cone 
33 X24 inches, which just covers, and an 

inch film at 30-inch distance. He uses the Pot 

ter-Bucky diaphragm. When desirable, the 
posterior part of the base of the skull can be fur 


ther studied by having the patient lie prone and 


bend the head forward so as to bring the base of 


the skull parallel with the plane of the film. In 
this latter position the shadow of the cervical 
spine is avoided, which is always demonstrabl 
in the occipital region in the first position 

The author belies es there is no single view of 
the skull that will give as much important tn 
formation as that of the base of the skull, but 
he thinks it should form only a part of a general 
examination of the skull and should be a rou 
tine part of the study of the nasal 


sinuses. 


ory 


The normal skull and sinuses will 
teriorly the alveolar process, the teeth and the 


mandible forming the anterior and _ lateral 


borders of the ethmoid, maxillary, and 
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sinuses. [The frontal sinuses are rarel\ 


and, when shown, are nearly oblite rate 


how n, 


l by 


over-exposure. Krom front to rear the ethmoid 


cells divided by the nasal septum al 
nized, then the sphenoid sinuses, the | 
plate, the anterior arch of the atlas, th 
toid process of the axis, the foramen 
and the occiput. On each side from fr 
rear, in the same order, may be recogn 
middle and the posterior fossae of th 
separated by the petrous portions of th 
poral bone and the mastoid proce 
mally, the lines and the cancellou 
are sharply defined; the bone is evenly 
metrically dense. The air-containing 
show a symmetrical transparency a1 
eral appearance of health. 

The roentgenologic signs of acute 
sinusitis are a cloudiness of the affect 


17 

lhe walls show a decreased thickeni: 
the same time an indistinctness or 
the acute stage. This Indistinctt 


about the wall or at the borders 


extent, but in the film made espe 
frontal region when these sinuses are 
can be recognized at times for mot 
centimeter bevond_ the nuses. At 
stage, this border on the outside of th 


comes denser than the surr 
to an increase in lime deposit—th 
action in bone—and indica 
perisinusit 

The changes incident to chro 
sphenoid sinusitis consist of a cli 
a vague shading off of the anatom 
companied freque ntly by a thicker 
posterior and lateral wall of increa 
which indicates an osteit n the 
bone. This areola of dense bone cor 
every detail to the perisinusitis in 
region previously cit Cl bed. 
not shown, except in association witl 
atfecting the ethmoid or sphenoid 
Therefore Hirtz and Worms have 
condition —“perisinusite profoun le.” 
sinustis commonly extends into th 
of the skull, but it may extend 
and mastoid portions of the temporal | 
even into the post rior fossa. At tim 
perisinusitis 1s general and involve 
of the skull; at other times it is confit 
side, but it alwavs corresponds to t 
which there is a deep sinusitis. Therefor 


beconc luded that ItiS anextension of t 


yasilar 


oaon 


ynum, 


mt to 


ed the 


kull, 


tem 


mation directly from the affected sinus. This 
extension of the inflammation from sinusitis 
may also be recognized in the anterior fossa by 
means of the oblique frontal-plate position 
Waters’ position) and at times in the lateral 
position. This demonstration of the extension of 
the inflammation to the bones forming the base 
of the skull would lead one to assume that the 
dura mater, which takes the place of the perios- 
teum on the inside of the skull, also becomes 
affected, as is indicated by a case reported in the 
paper in which the patient died from meningitis. 

Pfahler has found these studies of value in 
determining the cause of obscure neuralgias, 
headaches, and ocular disturbances. Other 
pathological conditions which should also be 
demonstrated by this study of the base of the 
skull because of the ability to compare both 
sides are (1) brain tumor, which may show a 
pressure erosion or invasion which by its de- 
structive process decreases the density of the 
affected bone; if a brain tumor contains lime de- 
posit, it will be demonstrable by comparison 
with the opposite side; (2) fractures of the base 
of the skull; (3) anomalous conditions and con- 
genital defects, and (4) extension of malignant 
disease from the nose, throat, or accessory 
inuses. D. Cam 


Vancea, P. Contributtuni la studiul corpilor 
raini magnetici intraoculari. (Contribution 

to the study of intraocular magnetic foreign 

bodies.) Cluj. med., Nov., 1930, 17, §52-560. 

(he author describes and discusses in detail 
the various methods for the localization of for- 
eign bodies within the eye. The methods are 
divided into three groups: (1) localization by 
means of two roentgenograms in the classical 
anteroposterior and lateral positions; (2) lo- 
calization by shifting of the tube, the region of 
the eye remaining fixed, and (3) localization by 
roentgenograms of the eyeball taken in differ- 
ent positions, the roentgen tube remaining 
fixed. 

lo the first group belong the methods of 
Stoekl, Fox, Holth, Wessely, and others, all 
these being rather inaccurate and giving only a 
rough estimate of the position of the foreign 
body. To the second group belongs the method 
of Sweet (which is endorsed by the author), and 
to the third group the methods of Holzknecht, 
Belot and Fraudet. 

The author, in association with Bendescu, 
has carried out a number of experiments for the 
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differential diagnosis of intra- and extraocular 
foreign bodies by means of injection of Tenon’s 
capsule with water, air and opaque substances, 
but the procedure was found to be of little 
practical value. 

For foreign bodies of very small size, which in 
routine examination may escape detection, the 
procedure of Vogt consisting in the roentgen- 
ography with films directly on the eyeball in the 
temporonasal and craniocaudal direction is 
recommended. 

The author also discusses the value of the 
giant electromagnet for diagnostic purposes. In 
this respect three symptoms are of cardinal im- 


RIGHT- AND LEFT-SIDED PREDOMINANCE IN VARIOUS STAGES OF PULMONARY 


Stage 
Author Sex 
Rt. 
Williams (1)........... Both 287 
sexes 
Strandgaard (2)......... Males 348 
Females | 319 
667 
Tecon and Aimard (3)....| Both | 374 
sexes 
Cavalcanti (4)......... Both 111 
sexes 
1,439 
Percentage Rt. & Lt....... as 74% 


portance: (a) pain; (4) the bulging of the eye, 
and (c) hemorrhage in the anterior chamber 
produced by the approaching of the electromag- 
net to the eyeball. 

Forty-two cases of foreign bodies were ob- 
served and studied by the author during the 
past few years, 12 of which were localized in the 
anterior portion and 30 in the posterior portion 
of the bulb. In 21 of the cases the diagnosis and 
localization were made by means of roentgen- 
ograms; in 10 cases by means of the giant elec- 
tromagnet, and in 11 cases by means of both. 
The extraction succeeded in 22 cases; failed in 4 
cases, and in 16 cases enucleation or eventration 
was required from the beginning. 

The conclusion is reached that the presence 
of magnetic foreign bodies within the eye rep- 


and Radium Literature Jury, 


resents an exceptionally grave condition, re- 
quiring immediate intervention. Only in case 
the attempt to remove the foreign body has 
been unsuccessful is delay indicated. In such in- 
stances if the foreign body is well tolerated an 
operation may be abstained from, otherwise 
enucleation is advisable.—T. Leucutia. 


NECK AND CHES1 

Rusin, Ext H. The course of tuberculosis in the 
lungs. 4m. Rev. Tuberc., Dec., 1930, 22, 71 
716. 
Chronic pulmonary usually 


makes its initial appearance in the right lung. 


tuberculosis 


TUBERCULOSIS 


Stage 2 Stage 3 
Lt. Rt. Lt. Rt. Lt: Tota 
168 69 43 f 
73 231 154 139 29 
S9 1S4 gs I I 
137 385 252 24 261 2,04 
142 5dc 472 163 26g 2 

els 1,17! 934 §79 842 

26% 445% 41", 

As the disease progresses to the left lung it 


shows an increasing incidence of involvement. 
In male patients, the disease is usually detected 
when it is located in the right lung, whereas in 
females it usually involves both lungs when it is 
discovered. 

Pulmonary tuberculosis does not pursue an 
even course. The site of activity vacillates from 
lobe to lobe, lung to lung, etc. When tubercu 
losis spreads caudally after a period of quies 
cence the process is not as fulminating as when 
it spreads to the opposite lung. Secondary ex 
tensions are usually more acute than initial im 
plantations, and occur more frequently 
left lung. 

Several reasons are related as to the possible 
cause of relative benignity of lesions of the 


in the 
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INCIDENCE OF RIGHT-SIDED 
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AND LEFT 


source Total 
Brauns (12 6 
Bronfin (quoted by Sewall) (13) 5 
Neumann and Wolf (14 1s 
Dumarest and Brette (15 
Alvermann (16) 
Morris 1g7 
Harms (18) 205 
Miller (19) 
Kendall and Alexander (2 131 
Cooper and Stallings (21 418 
Author 122 
Total 2,422 


right lung as compared with the left, and the 


greater frequency of pneumothorax on the left 
than on the right. 


Tuberculous pneumothorax is more likely to 
occur in patients with acute pulmonary disease 
in whom protection by pleural adhesions is in 


complete or lacking, and it occurs more fre 
quently on the left side. Thoracoplastic opera- 
tions are more frequently performed on the 
right side. 

In conclusion, the author states that it seems 


more than a coincidence that in ¢¢.7 


per cent of 
the collected series of patients pneumothoraces 
were induced on the left side; that in 58.9 per 
cent pneumothoraces developed spontaneously 


in the left lung; that in 58.4 per cent thoraco- 


plasties were performed to compress the left 
lung; and that in Sg per cent of the lected 
series of patients with advanced pulmonary 


tuberculosis the disease was found to be 


more 
extensive in the left lung. Although the differ 
ences are slight, they are sufficiently 


onstant 
that the left lung, more fre 
quently than the right, is the seat of progressive 
disease that requires mechanical compre: 


to suggest I 


on or 
is more liable to sustain spontaneous rupture as 
a result of the rapid evolution of the disease in 
that lung; (2) that the relative frequencies with 
which artificial and natural compressions occur 
in the two lungs are determined, primarily, by 
the nature of the disease in the right and left 
lungs at that stage of the disease in which such 
compressions are more likely to take place, and 
fn 


(3) that the tendency 


for chronic pul 
tuberculosis to localize initially 


monary 
right 


in. the 
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SIDED ARTIFICIAL PNEUMOTHORACES 


Rt.-sided Lt.-sided 


pneumo Per cent pneumo Per cent 
thorax thorax 
2 32 43 68 
24 42 33 58 
45 03 
9 166 6¢ 
3608 4 405 52 
g2 47 105 53 
99 46 106 §2 
16 32 34 68 
55 42 76 58 
156 44 232 56 
C7 48 6¢ 62 
I ,O74 44-3 40 55-7 


lung and the characteristic mode of spread of 
the disease to the contralateral lung accounts 
for the greater frequency of artificial and tuber- 
culous pneumothoraces in the left lung.—E. P. 


Pendergrass. 


GOLDBERG, BENJAMIN, and GasuL, BENJAMIN 
M. Epituberculosis. 4m. 7. M. Sc., Dec., 


TSO, 524 032 


Until recently tuberculosis in 
children was regarded as extremely serious, and 
almost uniformly fatal. Eliasberg and Neuland 
were the first to demonstrate that this concep- 
tion was erroneous. In Ig2 


pulmonary 


these authors re- 
ported a series of tuberculous children with 
massive involvement, the roentgenologic ap- 
pearance being a heavy, homogeneous density 
over the whole or greater part of the affected 
lobe. The density was usually sharply demar- 
cated from the rest of the lung. The roentgen 
findings remained constant, usually for weeks 
or even months, without abrupt change. Fol- 
lowing this there occurred a gradual diminution 
in the density of the affected lobe, and finally 
all roentgenographic evidence, with the excep- 
tion of an enlarged hilum, disappeared. Physi- 
cal findings disappeared and the only positive 
test remaining was the tuberculin reaction. The 
sputum examination was always negative for 
tubercle bacilli. 

According to Eliasberg and Neuland the na- 
ture of these massive pulmonary involvements 
was a nonspecific infiltration on a specific tuber- 
culous soil, and they called the condition epi- 
tubercular infiltration. 
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Although these authors were the first ones to 
bring out the characteristic clinical and roent- 
genographic appearances of this lung affection, 
the French medical literature called attention 
to this type of lung involvement as early as 1883 
when Grancher presented a similar clinical case 
and called it spleno-pneumonia. Bourdel in 
1886 in his book summarized the known 
facts regarding Grancher’s spleno-pneumonia, 
and characterized it as a subacute broncho- 
pneumonia similar microscopically to hypo- 
static congestion, but differing from it in that 
there was a sero-albuminous exudate in the 
alveoli. Hutinel in 1g11 was the first one in 
France to point out the frequency which with 
spleno-pneumonia was associated with hilum 
tuberculosis. Sluka in 1912 described the tri- 
angular wedge-shaped infiltration around the 
hilar glands as being characteristic of a tuber- 
culous involvement. 

Since that time numerous authors have ad- 
ded various features to the original observation. 

Goldberg and Gasul report 10 typical cases of 
epituberculous involvement in children which 
have been studied clinically and roentgeno- 
graphically for a period of two years. All of the 
cases were tuberculous children who presented 
massive pulmonary involvement which either 
completely disappeared, or is still undergoing 
resolution. 

The epituberculous infiltration is intimately 
associated with reactions of the tubercle bacil- 
lus or of its toxins. It is not clear whether the 
epituberculous area is a collateral inflammation 
or atelectasis from blockage by an enlarged 
hilar glandular process or whether it is a truly 
parenchymal tuberculous infiltration. 

The authors include several roentgenograms 
illustrating the condition which they have pre- 
sented.—E. P. Pendergrass. 


Hi_LeMAND, P., Cuéne, P., and Soutes, F. Un 
cas de pyo-pneumothorax secondaire 4 un 
kyste hydatique du poumon. (A case of pyo- 
pneumothorax secondary to hydatid cyst of 
the lung.) Presse méd., Nov. 29, 1930, 38, 
1626-1627. 

The authors describe in detail a case of hy- 
datid cyst of the left upper lobe which had per- 
forated into the pleura, leading to a pyopneu- 
mothorax. The case was first observed in 1926 
at which time the hydatid cyst was the size of a 
small orange. An operation was advised, but 
the patient refused to submit to it. The cyst 


» 1931 


slowly continued to enlarge in size until Octo- 
ber 8, 1q29, when it broke into the bronchus 
producing a fistula. October 16, 1929, the cyst 
broke into the pleura, leading to pyopneu- 
mothorax, with rapidly fatal outcome. 

In analyzing the course of the cyst, the 
authors distinguish four periods: (1) benign 
evolution, lasting for several years; (2) sup- 
puration of the cyst, with rapid deterioration 
in the general condition of the patient; (3) per 
foration into the bronchus; (4) perforation into 
the pleura. 

Pyopneumothorax forms a rather rare com 
plication of hydatid cyst.—T. Leucuti 


Hasiiston, C. Hernia of the medi 
astinum. 4m. Rev. Tuberc., Dec., 1930, 22 


O 7O9. 

To the operator engaged in pneumothorax 
therapy who fails to constantly observe his pa- 
tient under the roentgenoscope, much of great 
interest and utmost importance is hidden. Not 
only may the question of fluid, the type, the 
character of collapse secured, and the amount 
of pulmonary expansion in the collapsed lung 
during the phases of respiration, have a direct 
bearing on the amount and frequency of refills, 
but the displacement and the movement of the 
mediastinum during respiration may directly 
answer the symptoms of the patient and dictate 
the procedure of the operator. 

Herniation of the mediastinum, while not 
frequently reported, is in all probability of 


greater occurrence than the literature on the 

subject would lead one to believe. The author 

reports the recent literature on this subject. 
The displacement of the heart and mediast 


num toward the contralateral side is a natural 
consequence of pneumothorax. In addition to 
this expected shift in Structures, occas onall 
there is a protrusion of the pneumothorax 
cavity, past the median line and encroaching 
upon the pulmonary space of the contralateral 
side. Nitsch has shown that there are two 
“weak spots” in the mediastinum, the upper 
“weak spot” lying between the first and third 
ribs anteriorly, the site of the atrophied thy 
mus gland. He found that a hernia in this area 
could be produced by creating a pneumothorax 
in the cadaver. 

The other “weak spot” lies between the fifth 
and tenth dorsal spines posteriorly. Sauerbruch 
has pointed out the infrequency of hernias in 
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this locality, and states that when they do oc- 
cur they are from right to left. 

The infrequency of the occurrence of medi- 
astinal hernia may be attributed to the medi- 
astinal structures being rendered rigid by in- 
flammatory disease, to pulmonary adhesions, 
and also to the fact that the diseased lung, col- 
lapsed, and in many instances lying in direct 
apposition to the mediastinum, adds dense tis- 
sues to the structures of the mediastinal “weak 
spots.” 

It is important in roentgen examinations to 
take films in expiration, otherwise herniation 
may not be demonstrable. The probability sug- 
gests itself that the infrequency with which this 
condition has been reported may be due to the 
fact that roentgen films of the chest are rather 
universally taken in full inspiration. The ap- 
pearance of this condition is a signal to the 
pneumothorax operator to immediately reduce 
the hernia by aspiration of air from the pneu- 
mothorax cavity, and at the same time to 
lengthen the interval between them. Evidence 
in the literature is to the effect that once reduced 
the hernia has little tendency to recur, and that 
the therapeutic collapse can be cautiou ly con- 
tinued. The importance of the discovery of the 
hernia is stressed by the fact that deaths have 
been reported from spontaneous rupture. 

The pertinent facts in the literature regard- 
ing mediastinal hernias are as follows: (1) The 
occurrence is usually in the young, the age 
favoring a flexible mediastinum. (2) In the vast 
majority, the occurrence is through the upper 
and anterior mediastinal “‘weak spot.” (3 
Hernias have been seen usually following large 
refills of 500 to 1 c.c. and in the presence of 
highly positive intrapleural pressures. (4) It 
may, however, occur in the presence of defi 
nitely negative intrapleural pressures. (5) Un 
due dyspnea is the most prominent symptom, 
which is relieved by aspiration of t 


le pneu 

mothorax cavity. (6) Large hernias may cause 

urgent symptoms and even death. (7) Rupture 

with the fatal production of bilateral pneumo 

thorax may occur.—E. P. Pendergra 

case in an infant, with roentgenologic evi- 


dence of healing. 4m. ¥. Dis. Child., Dec., 
1930, ZO, 1209-1275. 
Uhr reports a case of miliary tuberculosis in a 


child, aged two months, the roentgenograms 


showing extensive changes during the course 
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of the disease in both lungs, the appearance be- 
ing that of miliary tuberculosis. The lesions in 
the left lung apparently cleared up and healed. 
The roentgenograms of the ankles and lower 
legs showed marked swelling of the soft parts 
but no apparent bone involvement. From the 
history of contact with an actively tuberculous 
father and the subsequent roentgenologic ex- 
aminations and positive von Pirquet test, Uhr 
thinks it is safe to assume that the disease began 
at or before the age of three months, when the 
child had an unexplained, sudden rise in tem- 
perature. From the mild course of the disease, 
as shown by the temperature curve, weight 
curve, and the absence of signs and symptoms, 
the duration of the disease (five and one-half 
months), and the clearing up of the process in 
the left lung, he thinks he was dealing with the 
subacute rather than the acute form of miliary 
tuberculosis. While miliary tuberculosis is al- 
most always fatal, he reviews a number of cases, 
reported in the literature and substantiated by 
roentgenologic and clinical observations, which 
show that: (1) the disease is not always rap- 
idly fatal, and (2) healing and recovery may 
occur.—R. S. Bromer. 


Be.or, J., and Peurevit, G. Les opacités ar- 
rondies du thorax. (The rounded opacities of 
the thorax.) ¥. de radiol. et d électrol., Oct., 
1930, 7Z, §29-543-. 


The authors discuss in detail the diagnostic 
significance of the rounded shadows appearing 
within the chest. Generally they may be (a) 
intrapulmonary, (B) parietal, (c 
and (p) diaphragmatic. 


mediastinal 
Within each group a 
differentiation must be made between (1) 
cysts, (2) malignant tumors, (3) benign tumors 
and (4) infectious processes. 

The following diagnostic criteria are given: 
\) intrapulmonary opacities; (1) Cysts; (a) 
hydatid cyst: aS a rule solitary ‘ homogeneous, 
spherical opacity of very slow evolution, oc- 
casionally producing reaction of the surround- 
ing tissues; radioresistant; (4) dermoid cyst: 
originating within the mediastinum, always soli- 
tary, with sharp border, sometimes containing 
teeth and calcifications; (c) hematic cyst: soli- 
tary rounded shadow of mottled appearance, 
however with sharp borders and without fur- 
ther evolution; (d) cysticercosis: small mul- 
tiple shadows, not very opaque, slowly en- 
larging in size. 

(2) Malignant tumors: (a) primary and met- 
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astatic sarcoma—often multiple, spherical 
opacities with regular outline, of rapid growth 
without reaction of the parenchymatous tissues, 
radiosensitive; (4) primary and secondary can- 
cer—mostly oval shadows, not very homo- 
geneous, with irregular outline, surrounded by a 
zone of congestion and frequently associated 
with pleural reaction. 

(3) Benign tumors: (a) lymphoid leucemia 
rounded shadows, mostly parahilar, with regu- 
lar contour and associated with mediastinal in- 
volvement; (4) lymphogranulomatosis—medi- 
astinal masses, multiple pulmonary foci with 
or without infiltration of the pulmonary paren- 
chyma; (c) neurinoma—solitary homogeneous 
shadow, with sharp regular outline, of medias- 
tinal origin; (¢) ganglioneuroma and pneumo- 
liths—of varying form, very opaque. 

(4) Infectious interlobar 
pleurisy, oval, the superior border slightly con- 
vex, reaction of the surrounding tissues; (4) 
pulmonary abscess 


processes: 


diffuse, grossly spherical 
shadow with unsharp margin and peripheral 
pneumonic reaction; (c) septic embolus—coin- 
shaped shadow, not very opaque, terminating 
rapidly either in absorption or suppuration; (d@) 
infectious lobitis—nonhomogeneous, with ir- 
regular borders associated with cavities and 
parenchymatous changes; (e) pulmonary gang 
rene—oval focus, often containing a central cav- 
ity, producing marked reaction of the surround 
ing tissues, and showing rapid clinical evolu- 
tion; (f) gumma—rounded shadow, not very 
opaque, often parahilar, with irregular border, 
not infrequently associated with pulmonary 
and bronchial sclerosis. 

(sp) Parietal; (1) Cysts: (a) pleural hydatid 
cyst—often semicircular, surrounded by a shell 
of pachypleuritis; (4) costal hydatid cyst 
rather homogeneous, irregularly oval shadow, 
adherent to the thoracic wall and producing 
destruction of the ribs. 

(2) Malignant tumors: (a2) sarcoma of the 
ribs—hemispherical opacities, with sharp mar- 
gins and moving with the ribs. 

(3) Benign tumors: (a) pleural endothelioma; 
(4) pleural or costal fibroma and (c) fibrinous 
clot—all impossible to diagnose. 

(4) Infectious processes: (a) encysted pleural 
effusion—homogeneous, fusiform shadow, oc- 
cupying a tangential position to the thoracic 
wall; (4) cold abscess of the rib—same aspect 
as previous but with alteration of the rib;(c) 


pleural symphysis—complete opacity of the 
apex with curved inferior border. 

(c) Mediastinum; (1) Vascular tumors— very 
opaque rounded shadows of varying form, with 
or without pulsation and frequently associated 
with mediastinitis. 

(2) Benign tumors: (a) simple adenopathy, 
usually of moderate enlargement with poly 
cyclic contours and juxtahilar calcified nodes; 
(4) Hodgkin’s disease 
often of very large size, involving the entire 
mediastinum, sometimes infiltrating the paren 
chyma or producing distant pulmonary fox 
very radiosensitive; (c) fibroma—single, roun 
ded mass with sharp border giving a cystic ap 
pearance; (d) substernal goiter—-uni—or bil 
bated shadow, lying lateral or above the aorta, 
showing diminution of the opacity and eleva 
tion during cough and deglutition. 

(3) Cysts: (a2) dermoid cyst—single, 
often very voluminous with sharp border, some 
times containing teeth and calcificat 
hydatid cyst 


dense polycyclic mass, 


rounded shadow with regular 
border, often associated 

(4) Infectious 
pleurisy—rather diffuse shadow often with 
sharp external borders. 

(5) Malignant tumors: (a) thymic tumor! 
median shadow lying in the upper thorax, oft 
bilobated, opaque, with sharp outline; (4) lyn 
phadenoma 


with mediastinit! 


processes: (a) mediastinal 


single tumor or enormous poll 
cyclic masses of very rapid growth; 
of the esophagus—opaque, sometimes round 
shadow with irregular contours, not very hon 
geneous, chiefly in the posterior mediastin 

(6)Vertebral abscess: (a) fusiform or pigeon 
nest shaped shadow, with alteration of th 
vertebral bodies. 

(p) Diaphragmatic. (1) Neoplasm: opa 
city of a cystic aspect but with rapid eve lution; 
radiosensitive. 

(2) Hydatid cyst—homogeneou hadow 
with sharp contour and slow growth, giving 
image of setting sun. 

(3) Diaphragmatic encysted pleut 
able shape, occasionally rounded, not infr 
quently diffuse. 

(4) Ectopic spleen oval shadow lying a 
gainst the left ribs, associated with hernia or ab 
sence of the diaphragm. 

The article is illustrated with 48 beautifu 
and some very unusual roentgenograms show 
ing all types of rounded intrathoracic shadow. 

T. Leucutia. 
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Pancoast, Henry K. Roentgenology of the 


thymus in infancy and differential diagnoses 


of elarged thymus and its treatment. dm. 

12 M. SC., Dec., 1920, 150, 745-760 

The thymic menace in infants is largely one 
of tracheostenosis, aided by relaxation 


soft tissues of the upper respiratory tract. Re 


current laryngeal paralysis is a most serious 
complication. 

The diagnosis of enlarged thymu made 
from an abnormal narrowing or bucking of the 
trachea at the thoracic inlet as it pa over 
the apex of the gland and is only hown in 
lateral views of the chest, and lateral deviation 
of the trachea hown in the anteroposterior 
roentgenograms. The roentgen technique should 
be suc h that the examiner 1 able to ex ide or 
diagnose high obstruction due to ar ause. 


Sagittal and lateral views are made of the 1n 
fant at the top of each phase of respiration. The 
therapy of enlarged thymus 


tail.—E. P. Pena 
Brams, WILLIAM A., and Srrauss, H eo 


The etfect of amvi nitrite on the I the 

heart and the w th ot the aort wa 

determined roentgenologically V/ 

Nov., 1930, ( 

The authors make the following co ons: 

1. The size of the cardiac and the aortx 
shadow was studied roentgenolog a 
series of 21 patients bet ind aft 
tration of amyl nitrit 

2. The group studied included 6 1 per 
sons and 15 showing clinical eviden t arter 
iosclere , with and without hypert 

». The transver diameter of tf heart 
shadow was reduced after amyl nitrite in 18 of 
the 21 persons studied. The presence or absense 
of arteriosclerosis of hypertension d to 
play a minor rdéle in these changes in di: te 

4. The width of the aortic shade n 
creased in 13 of the 21 patients after amyl n 
trite. This result also seemed to be independent 
of the condition of the pel phe ral ve ae 
gree of blood pres 

s. The changes in the cardiac diameter may 
perhaps be explained by the decreased content 
in the heart during diastole because of the rapid 
rate and displacement of blo nto t lated 
blood vessels and away from the heart ELF 


Pend 
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a teleroentgenographic study. 


1m. F. M. Sc., 

Dec., 1930, 780, 772-781. 

The authors have reported a rather interest- 
ing study which concerns cardiac enlargement 
as the result of hyperthyroidism. This question 
has long been unsettled, and one gains from the 
literature that cardiac enlargement from hyper- 
trophy, or dilatation, or both, is a frequent find- 
ing in hyperthyroidism, and that it is due in 
some way to the disease in question. Statements 
have been made without sufficient statistical 
evidence to support this theory. 

These authors studied 100 patients with hy- 
perthyroidism and compared them with an 
equal number of patients with non-toxic goiter. 
lhe roentgenograms of the heart in these cases 
were taken at the usual 7-foot distance with the 
patient holding his breath in the mid-phase of 
respiration. The exposures were long so as to 
allow several pulsations of the heart. This pre- 
vented the error of obtaining the cardiac sil- 
houette in either diastolic or systolic phase. 
‘rom this, measurements were made. They con- 
cluded that no definite relationship could be 
found between the duration of the disease, 
weight loss, and the size of the heart. 

The cardiac enlargement, as determined by 
the teleroentgenogram, showed a fairly direct 
relationship to age and coincident cardiovascu- 
lar disease. The number of enlarged hearts of 
different degrees is practically the same in both 
the toxic and non-toxic goiter patient. If hyper- 
thyroidism causes cardiac enlargement or hy- 
pertrophy and dilatation it slight.—E. P. 


Pendergras 


keELDMAN, Maurice. The early recognition of 
gastric ulcer and carcinoma as revealed by 
roentgen-ray studies. Radiolog) 


75, 449-459. 


, Oct., 1930, 

The early signs of gastric disease as deter- 
m ned by radiological methods are presented, 
with a description of these findings. The im- 
portance of arriving at an early diagnosis with- 
out the presence of an organic filling defect is 
stressed. Feldman states that the fluoroscopic 
examination in the early stages of gastric dis- 
ease may not reveal any abnormal changes, but 
that a series of films usually presents evidence 
of spasm or abnormal peristalsis. Krequent 
are often necessitated, 
especially when the roentgen diagnosis and the 


roentgen examinations 


clinical findings do not appear to be in accord. 


; 
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The author believes (1) that a stereotyped, 
fixed, or straight line appearance of the curva- 
tures of the stomach as revealed by roentgen 
examination occurs as the result of a thicken- 
ing, induration, and infiltration of the tissues of 
this organ; (2) that diminished or absent peri- 
stalsis or a break in the peristaltic wave is prob- 
ably the earliest roentgen sign of gastric dis- 
ease; (3) that a small stomach, located high, 
presenting the fixed and stereotyped appear- 
ance, emptying rapidly, even though ce 
no filling defect, is frequently the result of < 
carcinoma at the cardia of the stomach; (4) 
that spasm is frequently the result of a gastric 
lesion, occurring in 16 per cent of his cases of 
ulceration; (5) that the presence of a filling de- 
fect is not always necessary in order to establish 
the roentgen diagnosis of a gastric lesion, and 
(6) that the proper interpretation and evalua- 
tion of the roentgen signs described in the paper 
is highly important in the early diagnosis of 
gastric disease.—¥. D. Camp. 


Cau.rie_p, Ernest. An early case of pyloric 
stenosis. 4m. F. Dis. Child., Nov., 1930, 0, 
1069-1075 


Author’ s summary and comment: Patrick Blair 
M.D., F.R.S., gained a notable distinction as 
an anatomist and botanist among the physi- 
cians and scientists of the early eighteenth cen- 
tury. 

In 1717, he reported an unusual case before 
the Royal Society, which is probably the earli- 
est description of pyloric stenosis in an infant. 
One cannot expect to find a twentieth century 
description of the disease; his unfamiliarity 
with the picture may account for some of the 
unusual features. There were a thick perito- 


neum, a small stomach and an involvement of 


the duodenum. But the balance of the descrip- 


tion is so strikingly typical that it admits of 


little doubt of the identity of the disease. 
Among the outstanding features that would be 
difficult to reconcile with any other diagnosis 
may be mentioned: the sudden onset at the age 
of one month, the persistent vomiting through- 
out the illness, the eagerness for food, the ex- 
treme emaciation, the obstruction to food en- 
tering the intestines and the cartilaginous py- 
lorus. 
various interpretations, one being a terminal 


The life of Patrick Blair needs to rewrit- 
ten. There is a mass of unpublished correspond- 


The condition in the lungs admits of 


ence among the Sloane manuscripts in the 
British Museum awaiting a biographer. This 
observant naturalist, botanist, pharmacologist 
and physician deserves to be remembered. 
R. S. Bromer. 


Lepoux-LesBarp, R., and Garcia-CALperon, 
J. Recherches sur l’examen radiologique des 
muqueuses. (Researches on the roentgen ex 
amination of the mucosa.) Bu//. et 
de radiol. méd. de France, Dec., 19% 


403. 


Mem. SO 


The authors discuss the various media used 
for the roentgen visualization of the folds of the 
stomach and duodenum such as barium mix 
ture, colloidal thorium dioxide, known under 
the name of umbrathor, 
selectan. 


thorotrast and uro 
Following this they 
normal and abnormal appearance of the gastro 


duodenal mucosa in lengthy detail. Leu 
culta. 


lescr ibe the 


Duodenul mobil. (The 
juodenum.) Cluj. med., 
Hos 


DRact LESCI > I. mobile 


Dec., 1g 30, 77, 006 


The mobile duodenum represents one of the 
most interesting forms of duodenal abnormal 
ties. The mobility may be total or partial. 

1. In total mobility, 
the mesoduodenum, 


there is non-fixation of 
the duodenal arch being 
free in its entirety, from the Ps lorus to the duo 
denojejunal angle. This anatomic disposition of 
the duodenum is encountered frequently in ani 
mals but in man it is exceedingly rare, the au 
thor finding a ratio of 1:2 


cases. 


in the examined 
The condition is without clinical signifi 
cance. It produces no symptomatology unless 
complications arise (volvulus, hern 
the hiatus of Winslow, etc.). Pathogenetically 
the total mobility of the duodenum may 
(a) to a lack of torsion of the entire primitive 
intestinal tract, and (4) toa partial lack of tor 
sion localized to the duodenal portion only. 
2. In partial mobility of the duodenum tl 
is non-fixation of only the second (descending 
portion of the duodenum while the other por 
tions show a normal fixation. This may be (4 
complete, when the entire second portion of the 
duodenum shows non-fixation and (4) incom 
plete, when the non-fixation is localized only to 


a through 


be 


the superior segment of the second portion of 


the duodenum. The first often results in an in 
fravaterian duodenal stenosis, while 
ond the stenosis is always supravaterian 


in the sec 


Clini 


CF 

} 

} 
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cally both forms of partial mobility of the 
duodenum are characterized by two cardinal 
symptoms: pain, which usually starts in child 
hood, comes on four to six hours after meals and 
is relieved in horizontal decubitus; and icterus, 
which in the beginning is light, appears only 
temporarily following a painful attack but which 
later may become very pronounced, febrile and 
of a more or less permanent character. 
Roentgenologically the complete form shows 
appearance of the duodenum, 
while the incomplete form gives a more compli 


a rev ersed U 


cated picture, not infrequently leading to the 
superimposition of the three segments of the 
second portion of the duodenum. 

The therapy in total mobility of the duode 
num is chiefly medical, while in partial mobil 
ity, surgery (duodenojejunostomy, section of 
Treitz’s muscle and fixation of the duo 
is indicated.— T. Leucutia. 


ienum ) 


JacoroT, P., and LacHapEte, A. L’objectiva 


tion de la vésicule biliaire par la chol 


graphie. (The visualization of the biliary 
vesicle by cholecystography.) Bu//. et mém. 
Soc. de radial. méd. de France, Nov., 1930, 78 
RO] 

The authors discuss the value of cholecysto 


graphy according to the method of Graham 
and Cole, emphasizing especially the f 
points: (1 


wing 


physiologic basis: current tech 
niques of use, their advantages and disadvan 
tages; (}) procedure of roentgen exploration, 


results obtained. T. Leucutt 


and (4 


GENITOURINARY SYSTEM 


Hirs¢ H, I. 


SetH. Urography by uroselectan. 


logy, Oct., 193 40 4006. 


Uroselectan is a drug which is non-toxic, 
is excreted by the 


in a concentration high enough to give 


easily soluble in water, and 
kidney 
the necessary roentgenologic contrast. Neither 
in solution nor in its excreted form is th 


odine 


present In an iInorgank 


ionized state. Because 


of this, in spite of the relatively large quantity 
of the calculated iodine element in uroselectan, 
it can be administered with impunity. The 
method is based on the excretion of the con 
trast substance by the kidnevs. The more nor 


mal the kidneys, the greater the excretion, and 
the earlier, the more constant and complete is 
the delineation of the urinary tract. Since about 


gO per cent or more of the iodine content can be 
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recovered in the urine within from six to eight 
hours, in cases with normal kidney function, 
uroselectan is a test of renal function in addi- 
tion to a urographic medium. 

The method permits study of the urinary 
tract under normal conditions in the living. The 
lack of uniformity in the morphologic charac- 
teristics of the ureter is one of the striking fea- 
tures which this examination has disclosed. In- 
travenous urography shows for the first time 
the physiological functional variations and per- 
mits the study of tone and peristalsis of the 
ureter and pelvis of the kidney. 

The conclusions regarding disturbed function 
are based on the time of visualization of the 
contrast substance and the degree of density of 
the shadow. The actual standard of density is 
arbitrary and depends on a comparison of the 
two sides and the general structural density as 
shown in the roentgenogram. Sharp and clear 
visualization may be expected only when the 
kidney function is normal. Depending on the 
degree of parenchymal damage, there is poor or 
delayed or no visualization whatever. If there 

; no outlining of the pelvis and calyces, it is 
either because there is no kidney or the function 
has been destroyed. Malformations in which 
function is maintained are clearly delineated. 
General lowering of the functional efficiency of 
the urinary system, as in severe cardiac failure, 
may be responsible for non-visualization; visu- 
alization may also be poor in cases of infection 
in the urinary tract. 

Intravenous urography is indicated in cases 
in which anatomical and pathological obstacles 
exist for cystoscopy, ureteral catheterization, or 
nstrumental pyelography; in cases in which 
there is ureteral obstruction and the pyelo- 
graphic solution cannot be injected beyond the 
obstruction, and in cases in which instrumental 
pyelography is definitely contraindicated or not 
convenient. It should be used in those cases in 
which cystoscopy and ureteral catheterization 
are difficult or impossible, namely, in urethral 
strictures, severe bladder disease and severe 
bleeding, in cases in which the ureters cannot 
be catheterized and in which catheterization 
gives no definite information; in cases of rup- 
tured kidney; in fistulae; in cases in which the 
ureters have been transplanted; in those cases 
in which instrumental pyelography should not 
be done—in acute and chronic disease of the 
adnexa, in tuberculosis, in cases of prostatic hy- 
pertrophy—and in infants and children. 


| 
| 
| 
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The technique of intravenous urography is 
described. 

Hirsch believes that intravenous urography 

will undoubtedly solve many urological prob- 
lems without the aid of cystoscopy and ureteral 
catheterization, and will probably replace cath- 
eter pyelography as the method of choice. It will 
not replace the catheter for the determination 
of the source of blood and pus, nor for the 
segregation of the kidney urine. It may attain 
the status of a renal function test, but it will not 
do away with ureteral catheterization entirely. 
—¥F.D. Camp. 
Trucuor and Fa.coz. Les modifications du 
rythme de l’évacuation du bassinet dans les 
pyélonéphrites. (The modifications of the 
rhythm of evacuation of the pelvis in the 
pyelonephrites.) Bu//. et mém. Soc. de radiol. 
méd. de France, Nov., 1930, 78, 361-363 


The authors have studied the rhythm of 


evacuation of the kidney pelvis and found that 
the following factors are of special importance: 
(i) the variations of the capacity; (2) the dis 
turbances of the mode, and (3) the modifica 
tions of the duration of the evacuation. If an 


opaque fluid with a viscosity similar to that of 


the urine is cautiously injected into a normal 
kidney pelvis, without producing a distention 
which might disturb the peristalsis, one sees 
first the appearance of movements mixing the 
opaque liquid, then the formation of a ureteral 
bulb and finally the passage of the opaque sub- 
stance into the ureter with simultaneous dis 
appearance of the bulb. The rhythm varies 

within narrow limits from one patient to an 

other, each evacuation following the preceding 

within two to five seconds, and lasting for a 
period of three to seven minutes. 

In pyelonephritis, the following changes are 
found in relation to the above factors: (1) the 
capacity of the pelvis is expressed by the quan- 
tity of the injected fluid. The variations of ca- 
pacity are not always in direct relation to the 
degree of the pelvic infection. (2) The disturb- 
ances of the mode of evacuation are very char- 
acteristic. In infections the contractions are 
sluggish and the formation of the bulb is pro- 
longed. 
drippings, that is, by the gravity of the opaque 
liquid rather than by the active peristaltic 
movements of the pelvis. In consequence, the 


ureter remains outlined during the interval of 


passages of the opaque liquid, in most in- 
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The evacuation occurs in the form of 


LY, 1931 


stances the peristaltic movement of the ureters 
being absent. All this results in rigidity, sclero- 
sis and motor inhibition of the kidney pelvis 
and ureters. The frequency of contractions and 
evacuations is diminished to the 
degree of infection, the contractions occurring 
at intervals of from five to twenty 

more. In the very 


in prope rtion 


conds or 
infections the con 
tractions may be entirely missing, the evacua 
tion of the liquid occurring by reflux 
non of snowflakes). (3) The modifications of the 
duration of the evacuation are also very im 
portant. In all forms of pyelonephritis there i 
delayed evacuation, 


severe 


phenome 


lasting in the very severe 
cases as long as thirty to forty minutes. The 
delay can be used advantageously in 
estimating the prognosis and the response to 
treatment: a pyelonephritis which empties 
without a very marked delay will, as a rule, heal 
by the usual therapeutic procedure 
the pelvis, 


gree of 


vaccination, etc.), assuming of 
that the 
bacilli) in the 


infection (of colon 


intestinal tract has been removed, 


course focus of 


while if the evacuation is markedly delayed th 
ps elonephritis will continue to prog! n spite 
of all treatment and will eventually develop 
into a pyelonephrosis with complete retention. 


Le ucutia 


ALBERT E., and Bes 
JAMIN S. Postoperative urinary incontine! 
Arch. . 
In an exhaustive study of the literature and a 

report of a series of 22 

authors state that urinary 

ing suprapubic o 


(SOLDSTEIN, 


Surg., Nov., 21. 


prostatectomies, the 
incontinence follow 
r perineal 
curs more eaiot 3 than one would suspect. 
They have utilized cystograms to demonstrat 
the defects of the bladder in the cas n which 
they have had incontinence. The opaque sol 
tion is readily seen in the urethra.—F. P. Pe 
dergrass. 


prostat cTOMY ¢ 


SKELETAL SYSTEM 
Comrere, Epwarpb L. 


in rickets. I. 


The effect of phe sphe ru 


Roentgenologic change 


n TicK- 
ets yg the administration of pho 
phorus. 4m. Ff. Dis. Child., Nov., 1930, 4 
94! 
Compere reviews very thoroughly the litera 


ture covering phosphorus administration in 
rickets. Stimulated by the clinical studies of 
Phemister and his associates which seemed to 
show that the administration of phosphoru 


would bring about a cure of the disease, he un 
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dertook a study of the value of phosphorus 
either alone or in combination with some other 
agents in the healing of the rachitic process. 
After the appearance of Phemister’s work it 
was pointed out that diet and the summer sea- 
son were factors that could not be excluded in 
bringing about the cures. Hess and Weinstock 
reported the results of their rat-feeding experi- 
ment which showed that the feeding of phos- 
phorus did not prevent experimental rickets. 
Compere selected the fall and winter months 
for his investigation, Hess and Unger, Williams 
and others, having shown rather conclusively 
that the incidence of rickets increases during 
the fall and winter, and that the peak of the 
curve is reached in February or March. 
Throughout the author’s experiments, the at- 
tempt was made to keep the environment, the 
hygienic conditions and the diet of the patients 
the same as those that characterized the period 
during which the rickets developed. 

Compere summarizes the result of his investi- 
gations as follow Ss: 

1. Phosphorus alone was not sufficient medi- 
cation to bring about healing in severe cases of 
infantile rickets in which there had been no ini- 
tial stimulation from ultraviolet light or from 
cod liver oil. 

2. Cod liver oil administered alone to infants 
with severe rickets, in dosage of from 3 to 6 
teaspoonsfuls daily, brought about healing in 
most of the cases, although in two of the cases 
rickets had developed in spite of daily doses of 
cod liver oil for perioas of sev eral month ° 

3. Phosphorus administered in cases in which 
cod liver oil had been given and in which its 
administration was continued and in which 
other conditions, such as diet and home hy- 
giene, remained the same, brought about 
prompt healing of the rickets and increased cal 
cification of the shafts of the bones. 

4. When patients had received elementary 
phosphorus in the form of one-hundredth grain 
pills (two such pills each day) for several 
months without improvement in the roentgeno 
graphic appearance of the bones, the healing 
response to the addition of cod liver oil was 
slow and the cure of the rickets was sometimes 
delayed for several months, although in every 


case studied, healing eventually occurred. 


s. The combination of cod liver oil and of 


phosphorus administered to patients with rick 
ets who had not received previous antirachitic 


treatment, even though this therapy was begun 
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in the late fall or winter months when the in- 
cidence of rickets is known to be high, brought 
about prompt healing with marked calcification 
and increased density of all the bones studied 
by means of the roentgen rays. 

6. The combination of cod liver oil and phos- 
phorus produced more prompt and more certain 
healing of rickets than did cod liver oil alone.— 
R. S. Bromer. 


RicLer, Leo G., H., and Han- 
son, M. B. Paravertebral abscess; an early 
roentgen sign of tuberculous spondylitis. Ra- 
diology, Oct., 1930, 75, 471-479. 


The authors state that paravertebral abscess 
occurs very commonly in tuberculosis of the 
thoracic vertebrae but is clinically unrecognized 
in many cases. Its roentgen diagnosis is im- 
portant because it is almost pathognomonic of 
tuberculous spondylitis. It may be the earliest 
roentgen sign of tuberculous spondylitis appear- 
ing before there are any visible changes in the 
bodies of the vertebrae. Two cases of this type 
are reported. It may be present in characteristic 
form while the changes in the vertebral column 
are still minimal or not entirely diagnostic 
roentgenographically. Two cases of this type 
are reported. Paravertebral abscess may over- 
lap the shadow of the heart in the ordinary 
chest roentgenogram, simulating a mediastinal 
process.—f. D. Camp. 


BucHMAN, JosEepH, and Girr_eMan, Isaac F. 
Inorganic blood chemistry in the osteochon- 
dritides. dm. F. Dis. Child., Dec., 1930, 40, 
1250-1261. 

The search for the etiology of the various 
forms of osteochondritis has led some authors to 
believe that rickets is a causative factor. Clini- 
cal and roentgenologic studies, however, have 
failed to substantiate this assumption. The au- 
thors have reviewed the literature and have 
found that the few desultory studies on the in- 
organic blood chemistry, based on a limited 
number of cases, have given conflicting results. 

In view of these conflicting reports, inorganic 
blood studies were made in 43 cases. The ma- 
terial included instances of vertebral epiphy- 
sitis, osteochondritis of the vertebral body, 
Legg-Perthes’ disease, Osgood-Schlatter’s dis- 
ease, Kohler’s disease of the tarsal scaphoid and 
cases of displaced upper femoral epiphyses. Sev- 
eral of the patients had multiple lesions. The 
lesions varied from mild to severe forms and 
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from early to late stages. The age limits of the 
patients extended from three to nineteen years. 
Potassium, magnesium and sodium determina- 
tions were made in 8 of these patients, in addi- 
tion to the determination of the calcium and 
phosphorus content of the serum. 

Recent investigations have shown that ad- 
ministration of thyroid extract mobilizes the 
calcium salts from the bones and may eventu- 
ally lead to a severe degree of osteoporosis, 
while the calcium and phosphorus level of the 
blood serum remains normal. Similarly, toxic 

‘doses of parathyroid hormone increase the cal- 
cium and sometimes the inorganic phosphate of 
the serum at the expense of the bone. Certain 
chemicals, such as acid-yielding salts, liberate 
bone salts. Osteitis fibrosa cystica, in which 
there are local areas of osteoporosis and cyst 
formation in the bones, is associated with hy- 
pertrophy of the parathyroid glands. In rickets 
there is a deficiency either of inorganic phos- 
phate or calcium or of both in the blood serum, 
with an excess of osteoid and other character- 
istic morphologic changes in the bones. It is this 
deficiency in the blood serum that some believe 
characterizes the disease and is responsible for 
the failure of bone salt deposition. 

Buchman and Gittleman conclude from their 
study: (1) There is no evidence of rickets in 
their series of cases of osteochondritides as 
shown by the inorganic blood studies. (2) The 
inorganic phosphorus, calcium, sodium, potas- 
sium and magnesium content of the serum in 
this series of cases is well within normal limits. 


R. S. Bromer. 


Bivincs, Lee. Staphylococcus albus septicemia 
with osteomyelitis of the pubic bone. 4m. 7. 
Dis. Child., Dec., 1930, 40, 1262-1268. 


Bivings reports a case of Staphylococcus albus 
septicemia with osteomyelitis of the pubic bone. 
Septicemias caused by Staphylococcus albus are 
comparatively uncommon. When such infec- 
tions of the a/bus variety do occur they are 
usually accompanied by numerous complica- 
tions in the form of metastatic abscesses, and 
frequently terminate fatally or at least in some 
permanent disability. Osteomyelitis of the pubic 
bone from any cause is rare. His case is of pe- 
culiar interest because the patient recovered 
from the septicemia without other complica- 
tions than the osteomyelitis and survived with- 
out surgical intervention. The patient, a boy 
aged seven, is now well and without disability. 


The infection in Bivings’ case seemed to have 
entered the blood stream from a crushed furun 
cle of the knee. Since the pubic bone is so rarely 
attacked and since in this instance there was no 
other complication, he regards it as probable 
that the infection spread directly to the pubic 
bone from the infected lymph nodes in that 
area. Local swelling and pain, which shifted 
from one locality to another would strengthen 
such a hypothesis. The diagnosis was estab 
lished by the clinical course and by repeated 
blood cultures. The osteomyelitis was not sus 
pected, but was discovered by the roentgeno 
gram, and was followed throughout its entire 
course. Four serial roentgenograms are repro 
duced showing the bone destruction and repair. 
There was no evidence of involvement of the 
kidney at any time. Transfusions were con 
sidered but were not deemed advisable. Meta 
phen was given and it is interesting to note that 
the white cell count continued to climb daily as 
it was given, and it began to fall daily after its 
administration was discontinued. At one tims 
during the course of the disease the roentgeno 


gram showed a fracture of the ramus of th 
pubis. Recovery occurred without surgical in 
tervention or spontaneous drainage.—R. 8. 


Bromer. 


Léri, A., Layant, F., and J. La dy 
chondrosteose; variété nouvelle de nanisme. 
(Dyschondro-osteosis; new variety of dwarf 
ism.) Presse méd., Feb. 21, 1931, 39, 262-264. 


The authors recently reported two unusual 
cases of dwarfism before the medical society of 
Paris (Bull. et mém. Soc. d. hop. de Paris, D 
20, 1929, 1491 and Feb. 14, 1930, 385). 

The height of the two patients was 136 cm. 
and 135 cm. respectively, the dwarfism bein; 
due chiefly to micromelia (shortening of the 
limbs). As compared with the dimensions of thi 
trunk, there was a shortening of 20 and 22 cn 
of the lower and of 30 and 34 cm. of the upper 
extremities. The hands and feet maintained an 
entirely normal appearance. 

The roentgen examination revealed a marked 
shortening of the upper and lower extremities, 
localized chiefly to the bones of the middle seg 
ments (forearms and legs). There was almost 
complete absence of the upper end of the radiu 
and of the lower end of the ulna, with latera 
bowing of the shaft of the radius and 


pe sterior 


bowing of the shaft of the ulna on both sides 
The tibiae and fibulae, except for the marked 


| 
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shortening mentioned above, did not present 
any abnormalities. The bones of the rest of the 
skeleton (trunk and cranium) maintained their 
normal appearance. 

Thus, briefly, the characteristic changes con- 
sisted in a very marked shortening of the limbs, 
localized chiefly to the mezomelic segment with 
a somewhat lesser shortening of the rhizomelic 
and integrity of the acromelic segment. There 
were no somatic disorders, the mental dev elop- 
ment, the various organs, the glandular and es- 
pecially the genital system, being those of an 
adult. The personal and family history revealed 
nothing of importance. 

The differential diagnosis includes Ollier’s 
dyschrondroplasia, achondroplasia, rachitic and 
heredosyphilitic dwarfism, familial pleonosteo 
sis, Madelung’s disease and certain exostoses 


and anomalies localized to either the ra 


lus or 


ulna (radius curvus of Bertolotti, short ulna of 


Lévi, Bertolotti, etc.). The essential points in 
the differentiation of these conditions are briefly 
discussed. 

The authors state that the two ca pub 


lished are the only ones found in the literature. 


1 to the 
limbs, certain other bones showing normal ap 


Due to the fact that the process is lim t 


pearance, the opinion is expressed that the con- 
dition is most probably a developmental dis 
order of later intrauterine life resulting in early 
ossification of the cartilages affected. For this 
reason, the term of “‘dyschrondro-osteosis”’ 


T. Leu 


suggested. 


JauBert DE Beavyeu, A. Un cas de maladie de 
Pellegrini-Stieda. \ case of Pellegrini 
Stieda’s disease.) Bu//. et mém. § ; aa1ol. 

'd. de France, Nov., 1930, 78, 3 
Several cases of Pellegrini-Stieda’ sease 
have recently been published in the rature. 

The author reports an additional case in a 

worker who fell from a considerable height, in 


juring his right knee. A roentgenogram two 
months later revealed a crescent-shaped shadow 
of 1 to 2 mm. thickness and 1.5 cm. length along 
the tubercle of the adductor brevis. The cond} 


tion no doubt represents a post-traumat justa 


condvloid ossification.——T. Leucutia. 

PETRIGNANI, RoGer. Etude radiologique de la 
maladie de  Pellegrini-Stieda. Roentgen 
study of Pellegrini-Stieda’s disease.) ‘¥. de 1 
diol. eta électi = 192 


The condition Was first described by Pel 
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legrini in 1g05. A short report was made in the 
same year by Kohler but it was not until 1907 
following the monograph of Stieda that the dis- 
ease became known as a distinct entity. The 
clinical course may be briefly summarized as 
follows: An adult, after a relatively slight 
trauma (direct contusion of the internal aspect 
of the knee-joint or a fall in valgus position of 
the knee with external rotation and flexion of 
more than go°), suffers from pain at the site of 
the internal condyle of the femur, later result- 
ing in limitation of flexion and extension of the 
knee. At the beginning nothing serious is sus- 
pected but a roentgenogram taken a few weeks 
later reveals a characteristic calcification of the 
inner aspect of the knee along the internal con- 
dyle. The lesion may heal spontaneously or may 
result in more serious changes leading to trau- 
matic arthritis with a permanent incapacity of 
§ to 20 per cent. 

The author describes in detail the technique 
of examination which must be in the antero- 
posterior and lateral views (both knees being 
roentgenographed for comparison) as well as 
the anatomic appearance of the normal knee 
the internal condyle being divided into three 
upper, middle and lower—zones) and the ap- 
pearance of the pathologic shadow. In connec- 
tion with this latter it is mentioned that the 
calcification may appear either at the level of 
the tubercle of the third adductor muscle or at 
the femoro-condyloid junction or at any of the 
three zones of the internal condyle. Its direction 

vertical or slightly oblique and its form is one 
of the following: crescent-shaped, fusiform, 
elongated, vermiform, triangular or the form of 
an island, archipelago, sequestrum, mushroom, 
small button, spicule, etc. The lesion may be 
associated with the following changes: similar 
calcification at the external aspect of the articu- 
lation of the knee, ossification of the ligamenta 
cruciata, concomitant osteophytic productions, 
fracture of the internal condyle, and skeletal 
deformities such as genu valgum or varum. 

It is recommended that in all cases of injuries 
to the inner aspect of the knee roentgenograms 
be taken not only immediately following the 
accident but also several weeks later to see if 
the calcification characteristic of Pellegrini- 
Stieda’s disease has developed. The appearance 
of the shadow of the calcification as a rule oc- 
curs within fifteen days to several weeks follow- 
ing the trauma. 

The differential diagnosis includes fracture of 
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the internal epicondyle of the femur occurring 
in any of the three zones mentioned, paraosteo- 
arthropathies and more rarely osseous anoma- 
lies such as supracondyloid process, exostosis, 
osteoma, enchondroma of the joint capsule, etc. 

The treatment in case the lesion does not 
clear up spontaneously consists in the operative 
removal of the calcification, followed by pro- 
phylactic roentgen therapy. If possible several 
roentgen exposures should be administered also 
previous to the operation. 

The article is illustrated with several roent- 
‘genograms showing the findings in 10 cases ob- 
served or quoted by the author.—T. Leucutia. 


MicHeEtson, GaBRiELeE. Zur Frage der soge- 
nannten ‘“‘Stieda’schen Fractur.’’ (On the 
question of the so-called “‘Stieda fracture.’’) 
Réntgenpraxts, Oct. 1, 1930, 2, 896-898. 
When Stieda in 1907 for the first time re- 

ported on the typical injury at the lower end of 
the femur, there can be no doubt that the con- 
dition in his case was the result of a fracture. 
K6nig, Kohler, and Pfister, in 1909, first sug- 
gested that the Stieda shadow might have an- 
other etiology. They thought that since the 
shadow appears in the form of a narrow sickle- 
shaped opacity at the internal condyle of the 
femur, separated by a distinct transparent 
zone, it might be the result of a parosteal bone 
new formation and therefore they proposed the 
term of “fractureless callus formation.” Ewald, 
in 1912, advanced the theory that the condition 
is the end-result of periosteal proliferation sec- 
ondary to tear of the ligaments and tendons. 

Schiller and Weil, in 1923, took the definite 
view that Stieda’s disease represents a meta- 
plastic parosteal new bone formation, the proc- 
ess never appearing within less than three 
weeks following injury. A similar opinion was 
expressed by Meyer and Alban Kohler. 

All authors localized the shadow to the ten- 
dons of the adductor muscles, but they could 
not agree whether it was the result of direct or 
indirect trauma. In Ewald’s material, no trauma 
could be demonstrated in the majority of in- 
stances. In the cases of Schiiller and Weil, re- 
flectoric muscle contractions due to incoordi- 
nated movements were thought to be the basis 
of the lesion. Finally Meyer admitted the pos- 
sibility of both direct and indirect trauma as 
the provoking factor. 

During the past five months, the author has 
observed 4 cases of Stieda’s disease. The cases 
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are briefly described and illustrated with roent 
genograms. 

An analysis of these cases reveals that in none 
was there evidence of direct trauma; in one the 
pain and ossification appeared immediately fol 
lowing a sharp contraction of the muscles and 
in the other three, some time later. The shadow 
of the ossification was structureless, of less 
density than that of the bone proper and al 
ways separated by a clearly defined zone. 

In conclusion, the author endorses the stand 
point of Schiller and Weil, considering Stieda’s 
disease as a calcification and ossification of the 
fibers of the tendons and muscles rather than a 
splinter fracture of the lower end of the femur. 
The condition is not necessarily localized to the 
tendons of the adductors but it may occur also 
in the injured connective tissue. In most in 
stances it is the result of indirect trauma.—T. 
Leucutta. 


Bart.Lett, Epwin I. Periosteal lipoma. rch. 
Surg., Dec., 1930, Part 1, 27, 1015-1022. 


Malignant tumors arising from the perios 
teum or from structures immediately adjacent 
to the periosteum and growing out away from 
the bone without erosion of the bone cortex or 
invasion of the medullary cavity have been de 
scribed by Ewing and Codman. At present 
these tumors are included among the bone tu 
mors in the classification adopted by the Sar 
coma Committee of the American College of 
Surgeons under the heading of periosteal fibro 
sarcoma. Since the publication of the classifica 
tion of the Bone Sarcoma Committee much dis 
cussion has arisen as to whether these tumors 
rightly belong with bone tumors, because they 
seem to have no tendency to involve the bone 
and because there is no proof that they aris 
from bone structures. 

The author reports two cases which had been 
diagnosed lipoma, both occurring in white boys, 
six and seven years old respectively. He shows 
excellent illustrations of the roentgenograms, 
and the lesion seems to be soft tissue in origin. 
One of the lesions occurred in the arm, and the 
other in the leg. The roentgenographic appear 
ance is of a soft tissue tumor with some mottling 
and striation of the soft tissues. The mottling 
and striation of the soft tissues give a trabecu 
lation or fan-like area which close to the bone 
would have to be differentiated from a perios 
teal osteogenic sarcoma. In the second case 
there was a depression in the fibula that su 
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gested some pressure or erosion of the bone. At 
operation, however, the depression was not due 
to an atrophy or involvement of the cortex. 

The author concludes that it would be very 
dificult to make a clinical diagnosis in these le- 
sions. Malignancy was not considered because 
of the large size of the srowth, the intact peri- 
osteum in the sharp limits of the tumor, and the 
normal condition of the overlying skin and soft 
parts. At operation the tumor capsule and peri- 
osteum merged together and no line of cleavage 
could be demonstrated. 

The first case was not diagnosed prior to op- 
eration, but the second case was so typical of 
the first that there was no hesitancy in making 
a diagnosis. The pathological diagnosis was 
lipoma. The author feels that these tumors may 
represent a benign counterpart of the malignant 
growth which has been generally call 


led pert 
osteal fibrosarcoma.—E. P. Pendergra 


MatrHey-Cornat, M. Etude radiologique de 
quelques types de myélomes osseux. (Roent- 
gen study of certain types of osseous mye 
lomas.) Bull. et mém. Soc. de radiol. méd. d 


France, Nov., 1930, 78, 393-394- 


The author very briefly describes the roent- 
gen findings in a case of multiple myeloma of 
the bone in a man seventy-one years of age. 
The condition started eight years previously, 
its chief characteristics being the appearance of 
repeated pathologic fractures (the first in the 
femur, the second in the humerus an 
in the elbow) 


ad the third 
and later a very pronoun 


ced en 
largement of the cervical lymph nodes on one 
side. Following roentgen therapy there was a 
very marked improvement, the tumor of the 


neck having entirely disappeared. The histo 
logic report was that of myeloma of the plasmo 
cytoma type. The hematologic pi ture showed 
a leucocytosis and a polynucleosis without 
tendency to transformation into leucemia.—T. 


Li 


BLOOD AND LYMPH 


SYSTEM 


Sarro, Makoro, KAMIKAWA, KAZUNIRO, and 


YANAGIZAWA, Hipeyoski. Nouvelle 


de radiographie des 


méthode 
arteres et des veines sur 
au di 
New method of roentgenography 


le vivant, ses applications cliniques 
agnostic. 
of the arteries and veins in the living, its 
clinical applications for diagnostic purposes.) 
Presse méd., Dec. 17, 1930, 38, 1725-1729. 


Moniz recently reported a method for the in 
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jection of the cerebral artery with sodium bro- 
mide solution for purposes of roentgenography 
(see abstracts this Journal, July, 1929, 22, 79 
and 80). The authors in experimenting with this 
method found that the injection of sodium bro- 
mide into the blood vessels often produces 
rather irritative symptoms such as pain, homo- 
lateral epileptic crises and even partial paraly- 
sis of the respiratory system. For this reason 
they have discontinued the use of sodium bro- 
mide and proceeded to the preparation of a new 
opaque substance which would do away with 
the above inconveniences. A careful review of 
the literature revealed that several substances, 
such as mercury, bismuth suspension, tetra- 
iodochlorphthalein, calcium lactate, calcium 
chloride and iodide, dominal X, lipiodol, etc., 
had already been tried by other investigators 
without success. 

A short time ago Hattori of the University of 
Tokio succeeded in producing from milk so- 
dium-acid protalbuminate which he used for 
the preparation of a cod liver oil emulsion. 
Yanagizawa by mixing this preparation with 
lipiodol, obtained an excellent opaque emulsion 
which proved extremely satisfactory for the in- 
jection of the blood vessels. The emulsion, 
which is called “shadow,” has a whitish lactic 
appearance, is neutral, produces no hemolytic 
action and does not coagulate the blood. Its in- 
jecti yn into the blood vessels does not lead to 
emboli or any irritative symptoms. It is well 
tolerated at the rate of 5 c.c. per kilogram body 
weight. More recently several new modifica- 
tions of the emulsion were prepared, the most 
important of which are the “‘shadow P” (lipiodol 

gm., sodium-acid protalbuminate 0.75 gm., 
lecithin 10 gm., § per cent glucose solution 75 
c.c.); “shadow E”’ (lipiodol 25 gm., egg white 
6.1 gm., lecithin 10 gm., § per cent glucose solu- 
tion 75 c.c. iB and “shadow H” lipiodol 25 gm., 
honey 10 gm., lecithin 10 gm., 5 per cent glu- 
cose solution $5 c.c.). The emulsion chiefly used 
in the current practice was “shadow P.”’ 

For the injection of the cerebral arteries, the 
authors first followed the procedure of Moniz, 
but later due to certain unexpected complica- 
tions (hemorrhage, thrombus, etc.) they changed 
it as follows: one clamp is applied to the common 
carotid and a second to the external carotid just 
above the bifurcation of the superior thyroid 
artery, then under traction the superior thyroid 
artery is injected near its entry into the external 
carotid. The emulsion in this manner passes 
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from the superior thyroid artery through the 
external carotid into the internal carotid and 
thus to the arteries of the brain. Occasionally a 
thrombosis at the site of the injection was ob- 
served, but this being in a branch artery, 
proved of no significance. 

For the injection of the arteries of the ex- 
tremities, it is likewise advisable to use branch 
arteries: the superior collateral ulnar for the 
upper and the great anastomotic artery for the 
lower extremity. 

The injections must be carried out as rapidly 
as possible by using a rather large needle (0.75 
to I mm. in diameter). The quantity of the 
emulsion amounts to 7 to 10 c.c. for the cerebral 
arteries and 10 to 20 c.c. for the arteries of the 
extremities. The roentgenograms are taken at 
the end of the injection. 

The method can also be used for the injection 
of the veins (venography). Two tourniquets are 
applied for this purpose, one above and the 
other below the part of the vein to be injected, 
the needle being inserted subcutaneously. 

The procedure was used in 100 instances, not 
one single accident having been observed. Oc- 
casionally there was a slight abnormal sensation 
along the blood vessels, but no pain. Experi- 
ments carried out with regard to the anaphy- 
lactic accidents of “shadow P and E”’ (both 
containing albumin) in case of a second injec- 
tion revealed that no such accidents occurred if 
the injections were made twenty days apart. 

The method hasa practical value especially in 
the following cases: arteriography of the brain 
in the living, localization of brain tumors, ab- 
normal course of the arteries in healed frac- 
tures, diagnosis of arterial thrombosis in gan- 
grene, modification of the blood vessels following 
amputation of the extremities, roentgenography 
of varices, etc. In cerebral arteriography, the 
authors were able to take stereoroentgeno- 
grams, either by injecting a larger quantity of 
the emulsion at one time (with a 20 c.c. syr- 
inge) or by injecting two smaller quantities 
successively. 

Lately the emulsion has been successfully 
used also in pyelography, ureterography, sal- 
pingography, arthrography and myelography, 
as well as for the roentgen demonstration of 
fistulae, lacrymal ducts, the cavities of empy- 
ema, ductus deferens, epididymis, etc. 

Chemical analysis of the urine revealed that 
the elimination of iodine started shortly follow- 
ing the injection and lasted for a period of seven 


to eight days. Due to this protracted elimina 
tion, One must assume a certain generalized 
therapeutic effect such as observed in bro 
motherapy following the injection of bromipin 
emulsion. 

The conclusion is reached that the new emul 
sion introduced by the authors is entirely harm 
less, leading to some excellent results in both 
arterio- and venography. Several unusual roent 
genograms are included in order to prove this 
contention.—T. Leucutia. 


ROENTGEN AND RADIUM 
THERAPY 
LacassaGNeE, A. Résultats de la radiothérapie 
des adénoépithéliomas de l’utérus. (Results 
of radiotherapy in adeno-epitheliomas of the 

uterus.) Arch. Inst. du Radium de [ Univ. d 

Paris, 1930, 2, 133-142. 

Summary. Opinions are divided among ra 
diotherapists with regard to the best method of 
treatment in cancer of the corpus uteri. This 
no doubt is due to the uncertain clinical diag 
nosis, to the difficulty of removing a biopsy and 
especially to the inaccuracy of the histological 
diagnosis. Prismatic cell epitheliomas arising 
from the mucosa of the body of the uterus or 
from the glands of the cervix constitute a dis 
tinct group, best designated as adeno-epitheli 
omas of the uterus. 

The results obtained at the Radium Institute 
of Paris in 30 cases of adeno-epitheliomas of the 
uterus, treated from IgItg to 1927, were con 
siderably inferior to those obtained in other his 
tological varieties of uterine epitheliomas. It 


seems therefore that surgery is the method of 


choice in the treatment of these lesions.— 7. 
Leucutia. 


VInzENT, RENE, and Monon, Ocrave. Etuds 
de la flore microbienne des épithéliomas du 
col utérin.—Son importance pour la radio 
thérapie. (Study of the microbic flora of 
epitheliomas of the uterine cervix; its im 
portance in radiotherapy.) Arch. Inst. du 
Radium de Univ. de Paris, 1930, 2, 143-156. 
Summary. The infection complicating radio 

therapy of epitheliomas of the cervix uteri 

not caused by any particular microbe; all utero- 
vaginal flora may become virulent during the 
course of irradiation. The hemolytic strepto 


coccus is the microbic agent most frequently 
encountered. Active antistreptococcic immuni- 
zation (injections of emulsions of microbes 
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killed by heat, or dressings saturated with vac 
cines according to the method of Besredka) 
does not give constant results. In spite of the 
recent publications of the success with mixed 
vaccines, the prophylactic and specific treat- 
ment of the infections complicating radiothe- 
rapy is still consider impracticable. T. Leucutia. 


Recaub, Ci. Les sections radiophysiologique 

et médicale de l'Institut du Radium de 
versité de Paris: principes directeurs, organi- 
(Radiophysiologic 
and medical sections of the Institute of Ra- 
dium of the University of Paris: guiding 
principles, organization, function. Arch. 
Inst. du Radium de [ Univ. de Paris, 1930, 2 


9 
~45- 


sation, fonctionnement. 


1S 


SumMArY. The ciose cooperation of radio- 


physiology with radiotherapy is essential for 
the progress of the latter. Roentgen therapy 
and curie therapy should not be separated in 
scientific research and practical application. 
The application of methods of radiotherapy, 
especially to malignant diseases, demands a 
perfect organization and equipment, by reason 
of the exceptional difficulty of the task under 
taken and the responsibilities which it entails 
in this branch of medicine. The attempt at or 
ganization should be directed to the quality and 
power of the institution and not to their num- 


ber. It is advisable that a typical institution, 


especially organized for the radiotherapy of 


malignant diseases, should also treat patients 
suffering from benign affections, in order to 
keep in the institution the control of the difficult 
diagnoses, and to keep the incurable cancerous 


patients in ignorance of the exact diagnosis of 


their diseases. kor the same reason the word 


cancer should not be exposed to the eyes of 


is useful for a scientific 


institution to associate with treatment 


cancerous patients. It 
nv estl 
gations relative to human and experimental 
pathology of cancerous diseases. 

Radiotherapy should not be the method used 
exclusively in the institution even if the object 
of this institution is to perfect and to teach 
techniques of radiotherapy. It is easier and pre 
ferable to add surgery to a typical institution 
for radiotherapy than to add radium an 


gen 


1 roent 


rays necessary for the cure of cancer to 
surgical clinics. The necessity of having in as 
sociation men competent for different depart 
ments and sufficient equipment makes obliga 


tory the creation of complete and powerful in 
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stitutions and the limitation of their number. 
In no branch of medicine are the division and 
coordination of the work which govern team- 
work, more indispensable than in the study and 
treatment of cancer. 

All sorts of reasons concur to make distinct 
the two principal branches of medical radio- 
therapy: roentgen diagnosis and radiotherapy. 

The special institutions are above all indis- 
pensable for the progress and teaching of radio- 
therapy. They have a double didactic task: 
general post-graduate teaching for general prac- 
titioners (early diagnosis, therapeutic indica- 
tions, results obtained notably as far as cancers 
are concerned) and teaching of specialist (oral 
and practical teaching, clinical assistantships). 

Roentgen rays and radioactive sources are 
not panaceas for cancerous diseases. The dif- 
ferent varieties and localizations of cancer have 
given extremely unequal results from these 
methods of treatment. Cancers of stratified 
pavement cell epithelium respond very favor- 
ably when exposed to roentgen rays and gamma 
rays of radium, and are cured in a great propor- 
tion by reason of the technical progress which 
has been achieved. 

As far as the other pathological varieties of 
cancers are concerned, the progress of radio- 
therapy is important to procure temporary re- 
missions of the disease but they have not yet 
reached, for various reasons, a satisfactory reg- 
ularity of cure. 

The importance of the results obtained cause 
the institutions, specially designed for the de- 
velopment and teaching of radiophysiology and 
radiotherapeutic methods, to be considered as 
vitally and widely remunerative 
when one views the question from the stand- 
point of the common good.—T. Leucutio. 


necessary 


Huet, J.-A., and Sopet, A. Note sur l’irradia- 
tion Roentgen de la région hypophyso-thala- 
mique. (Note on the roentgen irradiation of 
the hypophyso-thalamic region.) Bull. et 
mém. Soc. de radiol. méd. de France, July, 
1930, 78, 306-308. 

Roussy and Camus have demonstrated that 
there is a direct communication between the 
pituitary gland and the floor of the third ven- 
tricle. Since the regulatory center of the water 
metabolism (center of the neurovegetative sys- 
tem) is at the level of the third ventricle, the 
authors believe that some sort of communica- 
tion between the pituitary gland and the regu- 
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lation of the water metabolism must exist. 

Clinically the relation between the pituitary 
gland and center of the neurovegetative system 
is well illustrated by the remarkable results ob- 
tained in the sympathetic disorders of meno- 
pause by roentgen irradiation of the pituitary 
gland. Of 40 cases of artificial or natural meno- 
pause treated by the authors with roentgen ir- 

radiation of the pituitary gland there was dis- 

appearance of the sympathetic disorders in 95 
per cent of the cases. This suggests that it 
would be advisable to supplement the induction 
of the roentgen menopause in every case by ir- 
radiation of the pituitary gland so as to relieve 
patients of the inconvenience of the post-cli- 
macteric sympathetic disorders. 

The simultaneous effect on the regulatory 
center of the water metabolism was recently ob- 
served by the authors in 2 cases. The first was 
that of a woman thirty years of age who suf- 
fered from chronic diarrhea, vertigo and head- 
aches for a period of eight years. Following 
opotherapy with ovarian extract, the diarrhea 
as well as the other symptoms disappeared only 


to recur within a few days after cessation of 


the administration of the ovarian extract. In 
1928 a roentgen irradiation of the pituitary 
gland was carried out with the following tech- 
nique: field 5 cm. in diameter, 10 mm. Al filter, 
3 ma., 700 R, temporal field. The first treat- 
ment resulted in an immediate cessation of the 
diarrhea lasting for a period of four months. 
Following two additional irradiations with the 
same technique, one over each temporal region 
at ten days’ intervals, the diarrhea and all 
symptoms ceased permanently. In the second 
case, that of a man forty years of age, there was 
a spasmodic coryza associated with very abun- 
dant rhinorrhea lasting for a period of twenty 
years. Following the administration of four 
roentgen irradiations, given eighteen days apart, 
with a dose and technique similar to the one 
above, there was a complete healing of therhinor- 
rhea lasting now for a period of over two years. 

These 2 cases are interesting since they prove 
that roentgen therapy acts not only on the 
pituitary gland but also on the regulatory cen- 
ter of water metabolism. No final conclusions 
can be drawn as yet but the authors are carry- 
ing out a number of experiments on animals in 
order to study more precisely this close relation 
which seems to exist between the pituitary 
gland and the regulatory center of the water 
metabolism.—T. Leucutia. 


DeELHERM, L., and Beau, Henri. La radio 
thérapie du sympathique dans certaines af- 
fections cardio-vasculaires. (Radiotherapy 
of the sympathetic in certain cardiovascular 
affections.) ‘¥. de radiol. et d’électrol., July, 
1930, 391-401. 

The authors studied the effect of radiation 
therapy in the following 
tions. I. 
disease. 


cardiovascular aftec 
Vascular disorders: 
Seven cases in which omen wre was 
obtained are briefly described. The iation 
was given over the cervicodorsal region and 
more recently also over the peripheric nerves; 
(4) arteritis obliterans. The results obtained in 
this condition were already published by the 
authors in other articles (see this Journal, abs 
Jan., 1930, p. 113, and May, 1930, p. 567 
Here an additional case is reported in which a 
marked improvement was obtained following 
irradiation of the dorsolumbar spine, of the tri 
angle of Scarpa and of the popliteal region; 
other vascular disorders. 

years of age with chronic 
state of hyposystolia, 


Raynaud’s 


In an old man eighty 
varicose ulcers and a 
good results were ob 
tained by irradiation of the triangle of Scarpa 
and of the popliteal region. 

In discussing the indications in the above 
groups, the authors assert that in Raynaud's 
disease roentgen therapy leads, in addition to 
cessation of the attacks of syncope and local 
asphyxia, also to cicatrization of the ulcers, the 
capillaroscopic examinations showing marked 
amelioration of the circulation. In 
obliterans the irradiation attenuates or 
ses the systolic spasm and produces 


a dilatation 
of the collateral vessels, thus leading to cessa 
tion of the phenomena of claudication, disap 
pearance of pain and re-establishment of the 
normal temperature and color of the extremity. 
In the case of varicose ulcers the amelioration 
was extremely marked, although no final con 
clusion can be drawn as yet. 

The irradiation was carried out as follow 
(1) for the disorders of the upper extremities, on 
the cervicodorsal region (down to the 2d dor 
sal); (2) for the disorders of the lower extren 
ties, in the dorsolumbar region 
10th dorsal and 2d lumbar), (3) lately, several 
areas of exposure along the long vessels of the 
extremity involved being added. Two sym 
metrical portals were used on each side of the 
spine, 25 cm. spark gap, 25 cm. focus 
get distance, 5 mm. Al, 400 Rk per 
sittings per week, 1200 to 16 


betwee n the 


skin tar- 


sitting, three 


R per portal con- 
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stituting one series, and at least three weeks 
intervals being allowed between the series. For 
the direct irradiation of the extremities a lower 
filter (2 mm. Al) and occasionally a lower volt- 
age were employed. 

After discussing the various theories on the 
effect of the roentgen rays, the authors express 
the opinion that in the above conditions this is 
through the intermediary of the sympathetic 
nervous system. The irradiation probably de 
velops an inhibiting action on the intermedio- 
lateral tracts and on the sympathetic ganglions, 
which leads to re-establishment of the circu 
latory balance. 

1. Angina pectoris. Vhree cases in which a 
rather satisfactory, though only temporary, 
amelioration was obtained are briefly described. 
The effect here also is explained through the in- 
termediary of the sympathetic system. The au- 
thors do not believe that roentgen therapy ever 
results in aggravation of the attacks of certain 
cases of angina pectoris as claimed by other in 
vestigators,asforexampleLaubry andChaperon. 

The technique of irradiation is the same as 
for axial sympathetic irradiation except that 
the roentgen rays are directed to the region of 
the heart, using one anterior and one posterior 
portal. 

wi. Disorders of cardia It well 
known that in certain cases of Basedow’s dis 
ease the presternal irradiation, as adjunct to the 


ATLA 


, 
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direct irradiation of the thyroid gland, leads to 
amelioration of the cardiac rhythm. The same 
effect is 0x casionally observed in subject witha 
normal function of the thyroid gland but with 
disturbed cardiac rhythm. 

1v. Arterial hypertension. The so-called es 
sential hypertension, which according to Va- 
quez is often due to adrenaloma, occasionally 
responds favorably to irradiation. In the other 
types, as nephritis, arteriosclerosis, etc., the ef. 
fect is less pronounced. In one of the authors’ 
cases with a marked increase of the blood nitro- 
gen, an irradiation of the suprarenals with 16 
improvement ensued following irradiation of 
the cardiac region. The headaches disappeared 
and the patient was able to resume his usual 
work. Without wishing to draw any final con 
clusions from this isolated case, the authors ex- 
press the opinion that the effect was through 
the intermediary of the sympathetic system. 

\ bibliography of 44 articles is appended. 


T. Leucutia. 
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CHANTRIOT, Pierre. “Un cas de lichen plan, 
guéri par l’irradiation roentgenthérapique du 
sympathique.” (A case of lichen planus 
cured by roentgen irradiation of the sympa- 
thetic.) 7 de radiol. et d électrol., August, 
1930, 74, 446-448. 

A man thirty-two years of age suffering from 
lichen planus of the thorax, upper extremities, 
palms and soles and of the buccal mucosa was 
treated with roentgen irradiation of the sympa- 
thetic system; 4 H was administered over each 
axillary and inguinal region, with 170,000 volts, 
2 ma., no filter, treatment being repeated about 
five weeks later over each supraclavicular and 
inguinal region. A complete healing ensued ex- 
cept for the lesion of the buccal mucosa, which 
has failed to disappear.—T. Leucutia. 


Mauwar, and Fatcoz. Un cas d’hirsutisme in- 
fantile traité par la radiotherapie. (A case ot 
infantile hirsutism treated by radiotherapy.) 
Bull. et mém. Soc. de radiol. méd. de France, 
July, 1930, 78, 314-316. 

The authors present a case of infantile hir- 
sutism due to hyperplasia of the suprarenal 
glands following mumps. The condition was 
treated and improved by roentgen therapy. 

Three years ago at the age of seven the child 
contracted bilateral mumps. This was of a 
rather benign course. Shortly after the healing 
of the mumps there was a rapid increase in the 
weight of the patient with an exaggerated de- 
velopment of the hairy system. The entire 
body became covered with coarse stiff black 
hairs, more marked on the back, extremities, 
upper lip and chin. During the same time there 
was great change in the character, the child 
showing signs of advanced maturity. In 1929 
mixed opotherapy (thyroid, ovary, pituitary) 
was instituted, but without much result. 

At the age of ten the patient had an abun- 
dant growth of black hair distributed over prac- 
tically the entire body with a mustache and 
beard. There was no pathologic pigmentation 
and on palpation there was no evidence of an 
abdominal or lumbar tumor. The basal metab- 
olism was minus 16. Roentgenograms of the 
skeleton failed to reveal any pathologic changes. 
\ diagnosis of hirsutism was made (the term 
first being used by Apert for the designation of 
a syndrome of obesity and hypertrichosis). It 
was assumed that the condition was the result 
of inflammatory changes of the suprarenal 
glands following mumps. 


A 
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The application of roentgen therapy with 
medium penetrating rays (22 cm. spark gap, 
0.2 mm. Cu and 1 mm. Al filters) over both 
suprarenal glands led to remarkable improve- 
ment. The treatment was started Feb. 24, 
1930, the dose amounting to 300 R given alter- 
natingly over each suprarenal region for a total 
of six exposures. The series was repeated two 
months later. The fall of hair commenced 
shortly after the first treatment and continued 
for a period of several months. It isnoteworthy, 
however, that the weight, size and arterial pres- 
sure remained uninfluenced by the irradiation. 

It is difficult to give a satisfactory interpre- 
tation of this partial result.—T. Leucutia. 


CuHantrior. Kératodermie et irradiation fone 
tionnelle du sympathique cutané. (Kerato- 
dermia and irradiation of the cutaneous sym- 
pathetic.) de radiol. et éle trol., July, 
1930, 74, 415-4106. 

The author treated a symmetrical palmo 
plantar non-familial keratodermia (Méléda’s 
disease) in a man thirty-three years of age by 
irradiating the sympathetic system. The first 
treatment was given July 26, 1929, over the 
axillary and inguinal regions, with 175, 
volts, 2 ma., 35 cm. skin target distance, no 
filter, 875 rk. There was a remarkable improve 
ment and for this reason the treatment was re 
peated on October 2 and November 8. A com 
plete healing resulted. 

The good response to the irradiation of the 
cutaneous sympathetic indicates that certain 
keratoses, and especially Méléda’s disease, must 
be on a sympathetic basis.—T. Leucutia. 


Birkett, G. E. The principles of and some 
results in the radium treatment of buccal 
carcinoma. Canad. M. Ass. F., Dec., 1930, 
23, 780-784. 
Carcinoma at the base of the tongue is the 

embryonic, undifferentiated, radiosensitive 

type. Carcinomas of the lip, cheek, floor of the 
mouth and anterior third of the tongue are 
of a highly differentiated type and are less 


radiosensitive. Lesions of the middle third of 


the tongue, on the tonsils, fauces and soft palate 
may be either type. All squamous cell carci- 
nomas of the mouth and tongue are radiosensi- 
tive, some more so than others. 

The primary lesion is treated by radium 
interstitially, the element being preferred by 
Birkett to radon. If no glands are palpable no 
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further treatment is given, but the regional 
lymph drainage is kept under close scrutiny, 
If glands are palpable, a block dissection is pe 
formed and 30 to 40 needles, 20 to ¢§ 
length ane introduced into the cervical region 
through the operative wound and permitted to 
remain in place for eight days. External dis 
tant irradiation in addition is considered ad 
visable. 

The author cites Bemen’s results in which 
he reported $9 per cent of the early cases alive 
after five years. These were treated by removal 
of the primary lesion by diathermy followed by 
insertion of radium for four 
hours. Regaud, in 1927, reported the followin 


per 
mm. 1n 


needles twenty 


oO 


results: 


Year Total Ca é ( re 
1922 
1923 
1924 
6 
1g26 S4 2I 
lhese include late or inoperable cases as well 


as the early ones. If a patient survives for three 
years he has almost an equal chance of survit 
ing five years. 

Birkett’s results are as follows: 


Year Total Ca é Cur 
1g26 
1927 74 25 
1g28 113 
Lane-Clay pon, after reviewing the literatu: 


concluded that about 25 per cent of the patients 
should be alive and well three vear 
surgical treatment and 20 per cent alive and 


well in five years. These, of cour 


only the operable cases. It is obvious that th 

results obtained by irradiation which 

both the advanced, inoperable, as well as the 

operable cases, are definitely better. ¥. H. 

Vastine. 

Quick, DouGias. Radium and _ surgery 
cancer of the tongue. Canad. M. A 


Dec., 1930, 2}, 774-78 
The undifferentiated, highly malignant, ana 
plastic type of growth which 
early is highly radiosensitive, and 


idiatio 
is definitely the treatment of cho The dif 
terentiated tumor which metastasizes later 
may be treated surgically. In this latter, adult 


radioresistant type of growth, response to 
radiation is slower, but if the process is cot 


Vol X XVI, No I 


trolled, assurance of permanency of the results 
is much greater. The work of Martin and 
Ouimby established the lethal dose of radia- 
~ 


tion at 7 to 10 s.£.p. throughout the tumor 


tissue for the adult type of growth and 3 to 6 
s.E.D. for the anaplastic tumor. The maximum 
dose which can be delivered with impunity to 
the mid-line of the oral cavity by surface irradi 
ation in a period of two to four weeks is 25 to 


3 s.E.D. Quick concludes that only the most 
radiosensitive tumors urface 

showing any degree of 
differentiation require interstitial irradiation. 
Thus, by microscopic grading of the tumor, 


can be cured by 


irradiation. “Tumors 


Quick contends that the necessity of empiri 
cism has been eliminated. 

[reatment consists of biopsy, rigid oral hy 
gienic measures, antiluetic treatment, 
cated, and irradiation—2 me. gold rad 


f indi 
seeds 
with 0.2 mm. gold filtration being emploved 


} 


interstitially about the primary growth. If the 


primary growth is bulky, fungating and mark 
edly infected, the implantation of radon is fol 
lowed in a few days by cautery removal of the 
condemned area. 

Metastasis to the cervical region, which 
Quick claims 1s embolic, 1s treated by radium 
packs if the primary growth is anaplastic. If 
the primary lesion is an adult type epidermoid 
carcinoma, the glands are removed surgically 


and gold eeds introduced 


into all suspicious 


areas at the time of operation. The primary 


growth treated by interstitial irradiation 
with radon seeds lt there 1s secondary in 
vasion of bone, surgical removal of the dis 


eased bone 1s indicated. 

Carcinoma of the base of the tongut 
special mention. It is usually anaplastic and 
very responsive to Irradiation. 


Its location pre 


surgical problem. 


kK ort Stockholm 1 2 

4 cases of vual care oma it 

t present no cal ev enc LS¢ 

Og per cent are ¢ 

18g cases without palpable lymph n« 6 a 
living without evidence of disease 

161 cases with gross node involvement— living 
with ut evidence of disease. 

IO? cases leveloped I s dur! treatm 2 al 
living without evidence of disease. 


Cape, Stranrorp. The radium treatment of 


cancer of the tongue. Canad. M. Ass. F. 
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Radium treatment of carcinoma of the 
tongue has made rapid strides in the past few 
years, following the report of the technique and 
results by Regaud. 

The treatment employed by Cade consists of 
interstitial irradiation of the primary lesion by 
long radium needles containing 0.6 to 1.3 mg. 
of radium. These have a screening value of 0.5 
mm. of platinum and are left in position in and 
about the primary lesion for seven to ten days. 

One hundred and sixty-nine cases of lingual 
cancer are reported in which a disappearance of 
the primary lesion was effected in 126, or 74 
per cent. Of these, 43 subsequently recurred 
locally. The local recurrences occurred more 
frequently in the cases in which radon seeds 
were employed. For interstitial irradiation, 
Cade strongly prefers needles to seeds. 

The cervical region is treated routinely. In 
the absence of palpable cervical glands either 
irradiation with a radium collar or interstitial 
irradiation is employed. The latter by the 
“closed method”’ i.e., introduction of radium 
needles directly through the skin about the en- 
tire submaxillary and submental regions. Inthe 
presence of small, mobile glands, either inter- 
stitial irradiation by the ““open method” is em- 
ployed, or a block dissection of the entire cer- 
vical region is performed surgically. If these 
glands prove to be malignant, the operation is 
followed in two to three weeks by surface ir- 
radiation employing a Columbia paste collar, 
the primary lesion, of course, being treated by 
“needling” in all cases. 

In the cases with extensive, large, inoperable 
glands, needles are introduced into and about 
the glands and entire cervical region. This is 
followed in two to three weeks by surface ir- 
radiation. Palliation is all that is usually an- 
ticipated in these advanced cases although an 
occasional miraculous response is seen, which 


justifies the pre cedure. 


Of the 169 cases, there are 73, or 47.9 per cent 
alive and free from visible or palpable evi- 
dence of disease. The significance of these re- 
sults is increased when it is considered that 
there were palpable glands in 130 of the 169 
cases and that 83 of them were advanced, in- 
operable cases. Of 73 survivals, 62 are of two 
vears’, or less, duration. The intervention of 
additional time will be necessary to permit con- 
clusions.—¥. H. Vastine. 


RAYNAL, ALBERT. 


L’irradiation de l’excava- 
tion par la voie périnéale. (Irradiation by 


| 
| 
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the perineal route.) 7%. de radiol. et d’électrol., 

July, 1930, 74, 413-414. 

The author describes briefly a chair which is 
accommodated to deep roentgen therapy by the 
perineal route. The chair has an opening 13 
x18 cm., the rest being protected by 4 mm. 
lead. The chair is built rather high so that the 
deep therapy tube may be placed under- 
neath it. 

The apparatus is of value in the irradiation 
of carcinoma of the cervix (by adding a fifth 
-perineal field to the four transabdominal fields), 
in carcinoma of the rectum (the perineal field 
being associated with a sacroiliac and two con- 
verging transabdominal fields), and in fibromas. 

In using this additional portal of entry one 
must pay great attention to the increased radio- 
sensitivity of the skin in the perineal region. 
T. Leucutia. 


LacassaGNgE, A. Les indications de la radio- 
othérapie des sarcomes. (Indications of 
radiotherapy of sarcomas.) <drch. Inst. du 
Radium de l Univ. de Paris, 1930, 2, 247-272. 
Summary. Sarcomata constitute a group of 

cancers in which definition has continually 

varied and on which the different anatomo- 

pathologists cannot agree. At present there is a 

tendency to place among sarcomata all the 

malignant diseases of the blood as well as of the 
supporting and contractile tissues. 

Even the histologic examination of sarco- 
mata often presents great difficulties in difter- 
entiating between malignant and _ benign 
tumors or between a neoplasm and an inflam- 
matory process. Moreover, there exists a large 
group of unclassified affections which are on the 
borderline between sarcomata and inflamma- 
tions. 

The pathologic characteristics (variability of 
site, deep-seated origin, frequency of metas- 
tases) together with the great variation in the 
radio-sensitivity of different types of  sar- 
comata, makes the determination of therapeutic 
indications very difficult. Often a palliative 
treatment is all that can be given. 

The therapeutic indications are discussed 
for: (a) the sarcomata of the blood-forming 
tissues (lymphoid and myeloid sarcomata) and 
(6) the sarcomata of the supporting connective 
tissues (sarcomata of the soft parts and of the 
skeleton). In the first group radiotherapy 
(preferably by roentgen rays) is recommended, 
while in the second one may resort to surgery, 


especially when this can be performed widely 

and without causing too much mutilation. In 

the sarcomata of the limbs, one should attempt 
radiation therapy before amputation or des 
articulation.—T. Leucutia. 

Mirani, EuGenio. La roentgenterapia nelle 
malattie del sistema emopoietico. (Roent 
gen treatment in diseases of the blood-form 
ing organs.) Arch. di radiol., Mar.-Apr., 
1930, 6, 379-422. 

Diseases of the hematopoietic 
classified into those of the myeloid system, the 
lymphatic system, the reticulo-endothelial sys 
tem, the spleen, the white corpuscles, the red 
cells and the platelets. The technique of roent 
gen irradiation for these various diseas« 
given in considerable detail. 

Chronic myeloid leucemia is characterized 
by enlargement of the spleen, often accom 
panied by weakness and hemorrhage. 
authors irradiate the spleen in this disease and 


some 
some the bones and liver. Some give fractional 
irradiation, while others prefer intense irradia 
tion at a single dose. Fifty per cent of the pa 
tients are so greatly improved that they can 


return to work, as compared with 6 per cent by 
other methods. The spleen is decreased in siz 
and the fever, headache and weakness cur 

It is questionable whether life is prolonged, 
though it apparently is in some cases. Th 


author believes that the prolongation of life de 
pends on the type of blood in the given case 
When mature forms and polynuclear leuco 
cytes predominate, the results of roentgen 
treatment are better. Statistics show that the 
results are better in myeloid than in lymphatic 
leucemia. In lymphatic leucemia it is the | 
phatic glands that are enlarged and ' 
irradiated instead of the spleen. Otten when 
one gland group ts irradiated, the others de 
crease in size also. As in myeloid leucemia, 
after an initial period of oscillation, there is a 
decrease in the number of lymphocyte 
though they always remain relatively high and 
generally this is accompanied by an improve 
ment in the anemia and in the function of the 
hematopoietic tissue. 

Acute leucemia resembles an infectious septic 
disease and is generally fatal in three to five 
weeks. Roentgen treatment is not indi 
if not given with the greatest care it may hasten 


death. In aleucemic lymphadenosis—the old 


name of pseudoleucemia is not correct and in 


cated for 


| 

| 
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cludes a number of different types of lesions 
ite. 
have been reported, but a number of authors 
report very little effect. 


some good results, with prolongation of | 


Among tumors of the he matopoieti ystem 
those in which roentgen therapy has been most 
used are lymphosarcomas. f their 


istological structure they are very sensitiv 
1 : ; 


On account 
irradiation. The latent period in the reaction is 
very brief. Cases of cure from irradiation have 
been reported but spontaneous cures and ct 


ures 
under arsenic have also been reported. But 
even if there is not definite cure in tgen 
therapy there improvement in the signs of 
compression and improvement in the general 
condition, and life may be prolonged for some 
vears. The radiosensitiveness of the tumot 
should be tested with small doses at first for if 
there 1s too great de truction of cell: there may 
not only be a violent reaction but also « i of 
the tumor with increased signs of comp on. 

Malignant lymphogranuloma is a chronic in 
flammation of the stroma of the gla Phe 
generally accepted opinion is that radiotherapy 
may relieve the patient’s condition but only 
rarely prolong life. But cases have | re 
ported in which life was prolonged two to four 
years. 

Roentgen treatment not indicat the 
form of hyperplasia of the he Mmatopoietic sys 
tem by Isaac and Goldschmidt, in G ! 
disease or Pick’s disea 

Infectious lymphomat may be by 
acute disease or by chronic one i 
tuberculo and ph Rad ot! 
effective in the localized forms. part the 
ones caused by tub I ulos 

ng diseases of the rvthrocyt ( 
therapy has been tried in pernicious anemia in 
the form of irradiation of the spleen o1 ONE 
marrow. Good results have been reported fron 
the use of stimulant doses of 3 to } of a skin 
unit dose. Irradiat of the sple een 
tried it ongenita het Ivti Cte the 
results were temporary. Radiothe not 
indicated in the anemia of acute \ 
except in malaria in which the attacks of hemo 
globinuria are oft caused by qi In 
chronic malaria radiotherapy dect the 
size ot the spleen. | recurrent ¢ ne 
resistant forms radiothe rapy alone bring yout 
cure In 2$ per cent of the cases and a bina 
tion of quinine and radiotherapy in ¢ ent 
In symptomatic anemias or ones secondarv to 
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toxic substances such as lead, benzoin, etc., 
irradiation in small doses on the flat bones or 
the epiphyses gives good results. But these 
patients generally recover without treatment 
after the hemorrhage has stopped. Irradiation 
of the spleen helps to stop the hemorrhage it- 
self. 

Polycythemia may be divided into the true 
form, or Vaquez’ disease and symptomatic 
forms. Radiotherapy is indicated in Vaquez’ 
disease but not in the secondary forms. In ad- 
dition to improving the condition of the blood, 
it cures the headache, dizziness and hemorrhage. 
It has been accused in some cases of bringing 
about leucemia but there are transition forms 
from Vaquez’ disease to erythroleucemia. 
leucemia might be brought about in the treat- 
ment of polycythemia by improper technique 
injuring the myeloid tissue. 
hemorrhagic diathesi 
condition worse. 


In leucemias with 
; radiotherapy makes the 
Different bones may be ir- 
radiated, making frequent examinations of the 
blood to see that too large a dose is not given. 

There are a number of forms of hemorrhage 
due to defect of the platelets. 


Radiotherapy 
has 


diathesis and 
\fter irradiation of the spleen 
there is an increase of the thrombocytes and the 
coagulability of the 


been tried in hemorrhagic 
n hemophilia. 


ood returns to normal. 
Good results have also been reported in rheu- 
matic purpura. The majority of authors think 
irradiation destroys the cells of the pulp and 
sets free thrombokinase. 
been tried in Barlow’: 
brilliant 


Radiotherapy has not 
disease but it has given 
results as a prophylactic before 
surgical operation; when the spleen is irradiated 
with 4 to } of a skin unit dose operative hem- 
orrhage is reduced to a ludrey G. 


V/ 


minimum. 


JuuL, Jens. Significance of the time factor in 


radium irradiation. ct liol., June 30, 

930, 17, 226-236. 

In previous experiments in the roentgen ir- 
radiation of mouse carcinomas, the author 
found that with the same total dose the 


strongest effect on the tumor was obtained by 
giving the irradiation in a single massive dose. 
But the best therapeutic result, that iS, the 
betwer 
and tumor eftect, was obtained 


most favorable proport n skin effect 
by fractional 

also most intensely 
attected by the massive dose. In this article he 


aoses, bec ause the sk n 


reports similar experiments to determine the 


| | 
| 
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effect of radium irradiation of varying inten- 
sity and duration. With the same product ot 
intensity and time, a stronger effect on the 
tumor was obtained with a great intensity in a 
short time than with a small intensity for a 
long time. But as the skin is also most affected 
by the intense irradiation it does not neces- 
sarily follow that the intensive irradiation is the 
most expedient in therapy, as the object of 
treatment is to obtain the most favorable pro- 
portion between the effect on the tumor and the 
effect on the normal tissues. The experimental 
technique used did not show definitely which is 
the best method, but the author is inclined to 
believe from clinical experience that the pro 
tracted method is best, both in roentgen and 
radium therapy, except in cases, such as small 
epitheliomas of the skin, for instance, in which 
massive treatment gives such good results as to 
make further improvement improbable. Ex- 
periments have shown that large doses of radia- 
tion given within a brief period are injurious to 
the organism and may lower its resistance to 
cancer. Several authors who have previously 
used the massive irradiation method have now 
changed to the more protracted method be- 
cause they found the clinical results better with 
the latter method. In changing from the mas- 
sive method to the protracted method it is of 
course necessary to increase the dose or the 
effect will be lessened. But the increased dosage 
is made practicable by the smaller effect on the 
normal tissues. With reference to the primary 
skin reaction in irradiation with hard roentgen 
rays the dose may be increased by about one- 
third when it is distributed over five days and 
by about two-thirds when it is distributed over 
ten days without producing a stronger skin re 


action.— Audrey G. Morgan. 
MISCELLANEOUS 
KANTNER. Die R6ntgenuntersuchung in der 
Technik. (The roentgen examination in 


technology.) Fortschr. a. d. Geb. d. Rontgen- 


strahlen, June, 1930, 4/7, 873-892. 


Although Roentgen in his original paper sug- 
gested that the roentgen rays might be used 
advantageously in the different branches of 
industry, the practical application of such a 
procedure is of only recent origin. The author, 
an engineer in the employ of the German State 
Railways, has carried out a number of inves- 
tigations with regard to the value of the roent- 


gen rays in detecting flaws or faulty construc 
tion of various machines and has found that the 
following methods are of especial value: 

For the study of the coarse structure of the 
material used in the construction of various 
machines one might employ the roentgeno 
scopic examination which is based on the same 
principles as that used in medicine, and the 
roentgenographic examination which, because 
of the large dimension of the pieces to be ex 
amined necessitates a special, rather heavy ap 
paratus. Several of these apparatus are de 
scribed and illustrated by photographs. One of 
them is a portable unit mounted in a boxcar. 
The exposure time for some of the metals used 
was experimentally determined, the figures be 


ing as follows: 200 kv. constant, 4 ma., 40 cm 
focus distance, double intensifying scree? 
Lead 5mm. thickness 12 
Copper 65 mm. thickness 2 
Steel 100 mm. thickness 
Iron 120 mm. thickness 
Aluminum 400 mm. thickness 
The author also studied the value of th 
stereoscopic examination for the determinatic 
of the exact location (whether near the surface 


or deep) and of the densographic examinatio1 
for the determination of the exact size an 


nature of the flaws, and found that both 
methods are of considerable practical pe 
tance. 

The fine structure of the materials used wa 
studied by means of the procedures employe 


in crystallography (Laue). It was found that 
if during the course of the preparation of th 
material (by melting, forging, fusing, etc.) a 
change in the internal tension develops, th 
can be very accurately demonstrated by the 
method 
grams). The apparatus necessary for the study 
of the fine structural arrangement of the ma 


Laue (Laue diagrams, texture dia 


terials are considerably smaller and thereto 
they may be used with greater ease. 

A third method of investigation, that of the 
roentgen chemical analysis, still belongs to 
the domain of laboratory investigation. Thi 


method consists either in the determination of 


the absorption of roentgen rays of certain wave 
length (absorption analysis) or the determina 
tion of the emission of characteristic secondar\ 
radiation by the various metals (emission an 
alysis). It is hoped that in the near future a 
practical application may also be made of this 
very important method of investigatio1 


Juuy, 19 

| 

| 

| 
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The article is richly illustrated with photo 
graphs and diagrams.—T. Leucutia. 


CHANTRAINE, H. Ueber den Verstarkungs 
schirm bei Lungenaufnahmen. (On the in 
tensifying screen in lung exposures.) Fort 


SCAT. da. a. 67, D. a. Rontge nstrahien, Juls 
IOO—-I14. 


The author investigated the defin tion of 


IQ }O, 


various intensifying screens by exposing to 


radiation the cross-section of a tarsal bone of 
the calf under well-established conditior \ 
filter of 7 to 8 mm. Al was used so as t ve 
roentgen rays similar to those used in X's 
amination of the chest. It was found t ve 
Radiologie and the Patterson screens ¢ the 


best definition, though they were 
slower, necessitating a longer exposut 

It was found that there are three 
factors in the roentgenography of th ng 
which must be taken into consideration: the 
loss of definition due to the use of the intens fy 
ing screen, the unsharpness of the lung struc 
tures due to thier varying distance from the 
film and the movement of the lung Structures 
as a result of the heart beat. 

While the author previously was against the 


use of intensifying screens, he now admits that 


the time factor leading to extrem<¢ hort 
roentgen exposures is the more important. In 
this respect very sensitive films should prove of 
great advantage. It seems that in the future 
the compet tion will be be tween the vel ensi 
tive intensifying screen and the ultrasensitive 
film. Should the manufacturing of this latter 
succeed, the use of the intensify Ing sc! n may 
be entirely abandoned.—T. Leucuti 
BoLtpincH, W. Honpivus. Ein Verfahren sur 
Prufung des Entwicklers \ method of test 
ing developer. {cta radtol., June 30, 1930, 
237-222. 
If it is desired to take a roentgen picture 
with as short an exposure time as possible with 


a given focus-film distance, the tube must be 
as highly charged as possible. If the greatest 
sharpness is desired with a given time of ex- 
posure the focus must be made as large as pos 
sible with the charge that can be used. The 
greatest sharpness of detail can be obtained 


only by charging the tube highly. But even if 


the picture is taken properly it may be spoiled 
in developing. If a poor developer ised ex 


posures three or four times as long as those re 
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quired by a good developer may be needed. If 
tension could always be measured simply and 
reliably and if the same parts of different pa- 
tients’ bodies did not show individual varia- 
tions, it would be possible to determine a defi- 
nite time of exposure for every part of the body 
with a given focus distance and given charge, 
and an under-exposed picture would indicate at 
once that something was wrong with the de- 
veloper. But this is not true so that defects in 
the developer are often overlooked. There is no 
chemical test for dev eloper; the only possible 
test is the photographic method. The author 
cribes his method of testing developer with 
all packets of films exposed to standard 
ntgen radiation of a given hardness. If the 
of a given firm are used the developer 
nade by the same firm should be used. The 
developer should be tested once a month. 
ludrey G. Morgan. 


Maino, Mario. L’esame radiologico come 
mezzo di diagnosi di morte. (Roentgen ex- 
amination as a means of diagnosing death.) 
Radiol. med., May, 1930, 77, 544-558. 

Of all the methods of diagnosing death a 
study of the circulation is the most reliable. 
There cannot be death without total and pro- 
longed arrest of circulation. Icard’s fluorescin 
test is based on this principle. Maino first gives 
a critical discussion of what has been done in 
this field by various authors. The technique 
which he uses in case of apparent death is as 
follows: About 3 c.c. of potassium iodide is 
injected into the cephalic vein at the bend of 
the elbow and a roentgenogram made of the 
arm after a certain length of time to see whether 
the injected liquid remains immobile; if it 
does it is a certain sign of death. This method 

simple and absolutely certain and the con- 
trast substance is perfectly harmless.— Audrey 

G. Vorgan. 


Turano, Luict. Sulle modificazioni dei capil- 
lari alle radiazioni Réntgen. (Changes in the 
capillaries on roentgen irradiation.) Arch. 
di radiol., Mar.—Apr., 1930, 6, 349-363. 
Early in roentgen therapy it was noticed 

that different individuals react very differently 

to the same dosage of rays; erythema is much 
more intense in some than in others with the 
same dosage. It was found later that the radio- 
sensitiveness of the individual could be tested 
by examination of the capillaries. There are 
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two chief theories in regard to the function of 
the capillaries: one that they are influenced by 
chemical agents and the other that changes in 
their caliber are brought about by their own 
intrinsic nerves which are under the control of 
the vegetative nervous system. The author 
gives illustrations of the appearance of a nor- 
mal capillary and then of ones that have 
suffered varying degrees of roentgen injury ex- 
tending from simple erythema through roent- 
gen epidermitis to roentgen dermatitis. The 
normal capillary shows the picture of a gran 
ular current, arrested here and there momen- 
tarily and then continuing its course. ‘The 
background is yellow or yellowish red. Path 
ological capillaries differ from this picture in 
number, form, color of the background and the 
fact that the subpapillary reticulum, particu 
larly the deep one, cannot be seen. There may 
be an unusually large number capillaries and 
there may be fields where there are practically 
none at all. If there are more capillaries than 
normal it means that they are dilated and this 
has brought into view reserve capillaries that 
are generally not filled. When there are few or 
no capillaries it means that their walls are in a 
spastic condition, provided they have not been 
destroyed. This renders the individual more 
sensitive to irradiation. When the sympathetic 
system predominates, the capillaries are spastic 
and when the parasympathetic predominates, 
they are dilated and the reserve capillaries are 
filled. 
when the capillaries are abnormal, due to vaso 
dilatation of the superficial and deep sub 
papillary reticulum. When the capillaries are 
spastic the background is pale. 

Examination of the capillaries furnishes a 
means of controlling roentgen therapy and tell 
ing when it should be stopped as the changes in 
the capillaries always precede the macroscopic 
changes on the skin. It is also possible to de 
termine the individual’s 
ness in advance by means of capillaroscopy. 


The background is also much redder 


roentgen sensitive 
Welsch proposes making a preliminary test 
with ultraviolet rays to determine the sen 
sitiveness of the capillaries; this indicates the 
way in which they will react to roentgen ir- 
radiation. He found that patients with vaso 
neurosis, nephritis, Basedow’s disease, Crt... 
showed intense vasodilatation. The author 
tested this reaction to see whether the patients 
did react in the same way to roentgen irradia 
tion as to the preliminary ultraviolet test and 
found that they did. 
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aS show 
ing that the capillaries have an autonomous 
nervous system, that individuals with disturb 


These observations are interesting 


ances of the vegetatis e nervous system are 
more radiosensitive than normal ones and that 
the alternating phases of constriction and dila 


tation explain the waves which Miescher saw in 
the course of roentgen erythema. —./udrey G. 
Morgan. 


Ko Mvuro-Hipe Mikrochemische und zy 
tologische Befunde an réntgenbest: 
Pflanzengewebe. I. Ueber “tiefgefarbte zyto 
plasmatische Zellgruppen "im Wurzelspitzen 
gewebe Vicia faba. Microchemical 


and cytologic findings in tissues of pl: 


von 


irradiated by roentgen rays. I. On “deep 

stained cytoplasmic cell groups”’ 

of root endings of J icta faba. / 

d. Geb. d. Rontgenstrahlen, June, 193 

It is a known fact that the cytopla 
not take the basic hematoxylin, u 
logic alterations change its 
The author irradiated 
with roentgen rays (74, 


reaction ft cl 
it 
volts. 


the seeds « 


distance, 2 hours) and noticed that aft 


ination there were in the periblem of the grow 


ing points of shoots, near the plerom, dee] 
stained cytoplasmic cellular growths which 
stained the 


thought that these changes were due to th 


well with hematoxylin. t wa 
acid reaction produced by the roentgen ray 
The cell groups have also shown th 
istic reaction with ruthenium red, a fa 
indicates the presence of pectin ubsta 
Since the plasma of the plants contains pr 
tein, fat, carbohydrates, P, Fe, Mg, et 
the author’s contention that the carbohvdrat 


have been transformed by hydrol: nt 
galactose and pentose, this latter giving the 
characteristic reaction with ruthenium red. It 
appears that the cytoplasmic density along th 
cell wall which the author wishes to call th 
marginal layer and which most probably con 
sists of colloidal deposits of cytopla mic const 


tuents, is of paramount importance for the life 
The cellulose consti 
tuents of the cell wall are from this standpoint 
of no importance.—T. Leucutia 


processes of the cells. 


MuTscHELLER, A. Durchschnittlichs Quan 
Kine Methode, sie Zu me en, 
und deren Beziehung zur biologischen Wir 
kung der R6ntgenstrahlen. (Average quai 


tenenergie. 


| 


Vol No I 


tum energy. A method of measuring it and 
its relation to the biological action of roent 
gen rays.) Fortschr. a. d. Geb. d. Réintgen 

strahlen, June, 1930, 47, 899-904. 

The introduction of the r-unit has been de- 
layed because it is physically not easily repro 
duced. A method is herein described with which, 
by means of an instrument that does not re- 
quire standardization, it is possible to measure 
the average energy of the radiation quanta. If 
the radiation is filtered down to 10 per cent of 
its initial intensity, then calculation shows that 
for an r-unit there are necessary 0.508 X 10° 
quanta. A dosimeter can be recalibrated with 
out standardized instruments, since the milliam 
meters ordinarily used are sufficiently accurate. 

he quantum point of view is much simpler 
and clearer, not only for the scattering hy 
pothesi 


but also as regards the visualization 


ot the action of roentgen rays upon tumor cells. 


It would really be an advantage if the wave 


idea were abandoned. The possibility of de 
termining the average energy of quanta by a 
simple measurement would greatly simplify the 
entire problem of roentgen therapy. Further 
more, it would aid to clarify the complicated 
relation between the biological effects upon the 
skin.—T. Leucutia. 


tumor cells and upon the 

ZIMMERN, A., and Cuavany, J. A. La radio- 
sens bilité des tissu nerveux. Phe radio 
sensitivity of nervous tissues.) ‘¥. de radiol. 
et d’électrol., August, 1930, 74, 433-44 
The nervous tissue occupy in ““the spec 


trum” of radiosensitivity of normal tissues a 
position which ts m that 


iement of the blood, of the lvm 


at the Opposite ena fr 
of the white e 
phatic tissue and of the active elements of the 
r \s is known, the enceph 
alon, the spinal cord and the peripheral nerves 


Mductive organ 


can be exposed to large doses of roentgen rays 


without the least organic alteration. Even dur 
ing the stages of actual development the nerv 
ous tissue remains very resistant to radiation. 

his relative immunity disappears, how 


ever, as soon as there is pathogen 
ment. 


nvolve 
In syringomyelic gliosis, for example, 
there is a marked sensitivity to roentgen rays; 
itis possible that the effect 1s indirectly through 
the changes brought about in the vascular sys 


tem supplying the nerve tissue. The cerebral 


tumors which in the majority of instances are 


primary neoplasms, show a _ radiosensitivity 


which ts varying according to the structural 
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composition. Thus in the group of the gliomas, 
the medulloblastomas because of their lesser 
differentiation and the preponderance of the 
cellular elements are more sensitive to radia- 
tion than, for example, the astrocytomas, 
which show a very slow, highly differentiated 
course. The meningiomas, schwannomas and 
neurogliomas, being derivatives of elements of 
adult nerve tissue, are extremely radioresistant. 
Of the pituitary tumors, the eosinophile aden- 
omas, which are associated with acromegaly, 
are likewise very radioresistant and so are most 
of the extrasellar tumors (fibromas, teratomas, 
meningiomas, cysts) and the tumors originating 
from the pouch of Rathke. 

\s is known, the roentgen rays have a destruc- 
tive or an inhibiting action on the various tissues. 
This effect can be advantageously used in the 
treatment of various neoplasms of the nervous 
system. One should bear in mind, however, 
that large doses although without effect on the 
nervous elements may produce alteration of 
the vascular system and choroid plexus, giving 
rise to a rather pronounced reaction. Thus one 
observes not infrequently headache, vertigo, 
vomiting, disorders of equilibrium, Jacksonian 
crises and especially visual disturbances, fol- 
lowed occasionally by somnolence, coma and 
even death. The mechanical consequences of 
this reaction, which is best called pre-reaction, 
are especially pronounced in the presence of 
increased intracranial pressure. 

In addition to the cancericide and inhibiting 
action, the roentgen rays also possess a certain 
power to dissolve inflammatory processes (Heid- 
enhain and Fried This effect can be ex- 
ploited with success in the treatment of neur- 
as well as of 
certain arthritic lesions of the vertebrae (radi- 
cular radiotherapy 


algias (sciatic, brachial plexus, etc. 


Finally, certain clinical observations seem to 
point to the fact that the roentgen rays have a 
direct or intermediary action on the vegetative 
system (treatment of lichen planus, angina 
pectoris, intermittent claudication, hyperten- 
sion, etc.). 

The action of the gamma rays of radium is 
similar to that of the roentgen rays, except that 
certain tumors appear more sensitive to the in- 
fluence of the radium than of the roentgen 
rays. This phenomenon permits occasionally 
the successful application of radium to radio- 
resistant tumors formerly treated by roentgen 
rays.—T. Leucutta. 
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Gricourorr, GeorGces. Etude histologique de 
l’action des rayons X sur Il’ovaire a la période 
d’ovogénese. (Histological study of the ac- 
tion of roentgen rays on the ovary during the 
period of ovogenesis.) Arch. Inst. du Radium 
de Univ. de Paris, 1930, 2, 1-80. 

Summary. The mammalian ovary is very 
sensitive to the action of the roentgen rays dur- 
ing the period of ovogenetic activity (multi- 
plication of the ovogonies and nuclear differen- 
tiation of the ovocytes). A single irradiation, 
correctly administered, can produce the total 
and definite destruction of the sexual elements. 

The diminution in volume of the ovary is 
early and rapid. Eight days after the irradia- 
tion the regression of the cortical zone is 
achieved. On the fourteenth day the medullary 
zone being considerably diminished, the ovary 
becomes reduced to a thin fibrous layer. 

The first effect, detectable one hour after 
irradiation, consists in the arrest of caryokine- 
tic multiplication of the epithelial and connec- 
tive tissue cells, and the destruction of the 
mitoses. Especially the multiplication of the 
ovogonies is completely arrested. 

The elements of the sexual chain are affected 
in an elective manner. The ovogonies, particu- 
larly sensitive, manifest changes from the first 
hour. At the end of twenty-four hours they are 
almost completely destroyed. The ovocytes 
are more resistant and their alteration more 
delayed. The topographical repartition of the 
changes of the primitive cortical zone permits 
the evaluation of the relative sensitivity of the 
ovocytes: the older the ovocyte and the better 
the differentiation of its nucleus, the more radio- 
resistant. 

If the irradiated ovocyte is not entirely de- 
stroyed, it will continue its evolution in routine 
fashion, the nucleus preparing itself for this 
chromatic reduction with the same rhythm and 
passing through the same morphologic stages 
as the normal ovocyte. 

No new formation of ovocytes will take place 
from the undifferentiated cortical elements 
which have escaped the action of the rays. 
Ovogenesis is definitely checked. 

The follicular cells, which cannot be distin- 
guished from the ovogonies by their structure, 
have a relatively slight sensitivity, a certain 
number persisting among the last epithelial 
elements of the cortical zone. 


and Radium Literature Jury, 1 


There exists a manifest radiophysiological 
parallelism between the homologous stages of 
the male and female sexual chains. The ger 
minal cells (spermatogonies and ovogonies 
have an extreme and very characteristic sensi 
tivity. The spermatocytes and ovocytes of the 
first order, less sensitive as a whole, become 
more and more resistant as they progress in 
their differentiation. The rhythm of evolution 
is not altered by the irradiation in any of the 
two chains. 

The medullary zone of the ovary little 
damaged by the direct action of the roentgen 
rays. Nevertheless it eventually disappears as 
if ‘‘stifled” by the sclerosis of the connective 
tissues produced by the irradiation. 

The ovarian connective tissue shows active 
proliferation at the moment of the irradiation. 
One hour later the mitoses cease. ( 
starts from the second hour, especialls 


vtolvysis 

in the 
loose connective tissue of the medullary zone. 
The alteration progresses, until the sixth hour, 
then diminishes, leading to gradual sclerosis 
Fourteen days after irradiation, the cortical 
zone is entirely sclerosed, the medullary zone 
being occupied by lymphatic vacuoles. 

The alteration of the connective tissue under 
the influence of roentgen rays in a young ovary 
contrasts with the integrity of the adult ovary 
and testis. 

The vascular endothelium of capillaries as 
well as of larger vessels does not present, 
irradiation, any changes which can be detected 
histologically. 

In the uterine tube, one observes changes as 
early and as intense as those in the ovary. They 
pertain to all layers, are of only temporary 
duration, beginning to disappear within six 
hours, and are followed by reparation starting 
from the sixth day. By the twelfth day th 
development of the tube has again become nor 
mal. The changes of the tube are thus contrary 
to those of the ovary by their non-selectivits 
and their temporary character. Starting from 
the sixth day, the active dev elopment of the 
tube coincides with the complete regression of 
the ovary. One must conclude therefore that 
at this stage, this portion of the genital tract is 
independent of the presence or absence of sex 
ual elements or of secretions of ovarian hor 
mones.—T. Leucutia. 
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PREFACE 


Strange as it may seem to the initiated, the existence of a scientific foundation 
for radiotherapy is even now being questioned. In a recent editorial in the Lancet* 
it was stated that “there is still an uncomfortable amount of truth in the gibe that 
the whole of radiology in its radiotherapeutic aspect lacks scientific basis and rests 
largely on an empirical footing.” It must be admitted that many problems relating 
to radiotherapy are still the subject of controversy and that the large number of 
experiments which have been made have yielded only partial answers to many 
questions. Nevertheless, the experimental facts already established are sufficiently 
numerous to provide an adequate, although incomplete, scientific background. 

Before the action of roentgen rays and radium on pathologic lesions can be under- 
stood it is essential to know the action of such rays on normal cells and tissues. The 
object of this work is to bring together the available experimental and clinical evi- 
dence and to subject this material to close scrutiny with a view to extracting from it 
the essential information about the effects of roentgen rays and radium on normal 
tissues and organs. The method adopted has been to prepare a careful and complete 
abstract of each original report, as published by the experimenters themselves, in- 
cluding every item of essential information therein contained. Every effort has been 
made to preserve as much as possible the meaning of the authors of such reports, 
even to the point of preserving ambiguous statements when such statements were 
present. These abstracts have been arranged in chronologic order to facilitate refer- 
ence and enable the reader to follow the historical development of the subject. The 
experiments with roentgen rays have been grouped separately from those with 
radium. These two groups of experimental reports have then been subjected to 
critical analysis, and this follows the experimental reports themselves. The analysis, 
in turn, is followed by the clinical considerations, in which is taken up the thera- 
peutic application of roentgen rays and radium to every disease in which the particu- 
lar tissues or organs are affected. Finally, all the data, experimental and clinical, are 
correlated and summed up. 

Although the greatest care has been taken to make this study as complete and 
as thorough as possible, | am conscious that errors, discrepancies, and oversights 
must have occurred. Certain experiments may unwittingly have been omitted. The 
opinions expressed are my own and for these | hold myself responsible. It is probable 
that, as time goes on and as fresh material becomes available, some of the deductions 
and conclusions may have to be modified. As far as the clinical considerations are 
to mention every report which has appeared in 
the literature, because this would have involved long lists of names which must 
serve only to tax the patience of the reader. In dealing with this phase of the sub- 
ject, | have taken pains to includ 


concerned, it has been impossible 


every author of importance and to give to each 
country due representation in proportion to the number of communications ema- 
nating from it. In this way, it will serve to indicate the country in which certain 
phases of radiotherapy have been most highly developed. The bibliography is sub- 
stantially complete, although a few items which could not be procured have been 
omitted. I will appreciate having my attention drawn to any significant omission. 
Rochester, Minnesota, 


March, 1931. 
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ACTION OF ROENTGEN RAYS AND RADIUM ON 
THE GASTROINTESTINAL TRACT 


General Considerations 


Coast /AL reading of contemporary medical records bearing on the action of roent- 

4 gen rays and radium often gives the impression that little is known concerning 
such action, and the most misleading statements are made and preposterous notions 
advanced, in spite of the fact that, as far as some phases of the subject are concerned, 
more or less substantial or conclusive experimental data are available to indicate or 
to clearly establish the nature of such action. In some cases, indeed, the experimen- 
tal indications are absolute. In other cases adequate experimental evidence may be 
lacking, but the clinical data may be sufficient to indicate the probable effect of 
irradiation. Unfortunately, the evidence furnished by experiments on animals and 
by clinical reports has never been brought together, analyzed, and correlated, and 
much of it has been lying on library shelves, buried in medical journals which are 
seldom read. Heretofore, the magnitude of the task has prevented anyone from 
attempting to sift this material. Colwell and Russ and a few others have, it is true, 
examined some of this material and have made valuable deductions, but a thorough 
analysis and appraisal have never been undertaken. 

With reference to the gastrointestinal tract, knowledge of the action of roentgen 
rays and radium has been confined to a few generalizations, some of which are not 
warranted. For example, if we may judge by the relative paucity of references, few 
radiologists appear to realize the exceptional sensitiveness of the salivary glands and 
to understand the mode of action of the rays. The influence of radiation on the in- 
testine furnishes another instructive example. Certain investigators have claimed 
that the relative susceptibility of the small intestine, conclusively established by 
several series of experiments, serves to explain the systemic reaction so common in 
clinical radiotherapy. As will be shown later, such a conclusion is quite unwar- 
ranted, but many radiologists and others have accepted the explanation notwith- 
standing. 

ORAL MUCOUS MEMBRANE 


In general, mucous membranes are said to possess approximately the same 
degree of sensibility to roentgen and radium rays; a sensibility usually regarded 
as slightly greater than that of the skin. Abundant clinical evidence is the chief 
ground for this view, since direct experimental study of the specific sensitiveness of 
such membranes is comparatively limited. 


Animal Experiments 


Case and Botpyrerr (1925), in the course of experiments on the effect of irradiation on 
the secretory activity of the salivary glands (page 8) noted that, after irradiation, the oral 
mucous membrane of dogs seemed less sensitive to stimulating substances introduced into 
the mouth. The authors proceeded to test the validity of this assumption by measuring, 
before and after roentgen irradiation, the sensitiveness of the mucous lining of the mouth of 
four dogs by means of a Dubois-Reymond induction coil. The sensibility was found definitely 
diminished after irradiation. Similar tests on six persons, who had received roentgen treat- 
ment at various times, also showed diminished sensitiveness of the oral mucosa as compared 
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with that of a young person who had not received irradiation. Thus it was indicated that 
roentgen rays diminish the sensibility of the oral and lingual mucosa, that the mucosa tends 
to return to normal after an interval which depends on the intensity of irradiation, and that 
the diminution in sensibility parallels the diminution in functional activity of the salivary 
glands after irradiation. 

Clinical Considerations 

If there is but little experimental evidence on the sensibility of the oral mucous 
membrane to irradiation, the clinical evidence, on the contrary, is quite abundant. 
Indeed, almost daily every therapeutic radiologist observes manifestations of the 
effect of irradiation on the mucous membrane of the mouth. Patients irradiated 
from within (radium) or from without (roentgen rays or radium), for various lesions 
around the mouth, often complain a short time later of loss of taste and sensation, 
but these symptoms are so closely associated with disturbance of the salivary glands 
that differentiation is not easy and is seldom made. 

The tissues bounding the oral cavity on both sides are not thick, and the tissues 
forming the floor of the cavity are only slightly thicker. It is but natural, therefore, 
that strong external irradiation should influence the oral mucosa almost as much as 
direct irradiation. Under the circumstances, the quality and quantity of the radia 
tion may not be greatly altered by passage through the tissues of the cheek or floor 
of the mouth. This is especially true of rays of short wave-length. Hence, a dose of 
roentgen or radium rays sufficient to cause reaction in the skin is likely to cause 
reaction also in the mucous lining. Sensation and taste tend to return to normal 
after a period which depends on the amount of radiation, but, after a strong dose 
and consequently a marked reaction, the mucous membrane may be slow to recover. 
[t may even ulcerate and heal by granulation, or a telangiectatic area may remain 
as lasting evidence of local overdosage. Doses that are not sufficient to cause the 
skin to react do not affect the mucosa perceptibly. 

Radiotherapy For Lesions of the Oral Mucous Membrane. Certain lesions around the 
mouth, such as gingivitis, glossitis, stomatitis, leacoplakia and psoriasis have been 
treated by irradiation, apparently with some success. Levy (1912 and 1913) called 
attention to the favorable effect of radium and mesothorium on psoriasis of the buc 
cal mucosa and on other local inflammatory processes, such as gingivitis, chronic 
ulcer and leucoplakia. ScHULTzE (1919) recorded cases of Moeller’s glossitis and 
chronic gingivitis that improved after exposure to roentgen rays. CATHCART (1923 
cited the interesting observation of a patient with gangrenous stomatitis which 
healed rapidly after a single exposure to roentgen rays. VAN GANGELEN (1923), 
Warp (1926) and others have written favorably on the value of radium in the 
treatment of leucoplakia. 

Injury to the Oral Mucous Membrane. Kew cases of severe radiostomatitis have 
been recorded, and most of these have been incidental to the treatment of cancer of 
the lip, tongue, cheeks and pharynx with radium, but such cases are sometimes en 
countered after accidental overexposure or repeated strong irradiation with roentgen 
rays. Such a case was reported by KILLIAN (1920), and many others have undoubt 
edly occurred but not been recorded. 


Conclusions 
The experiments of Case and Boldyreff indicate that strong irradiation diminishes 
the sensibility of the oral mucosa. The recovery of function may be rapid or slow 
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The Gastrointestinal Tract 


and complete or incomplete, according to the dose of radiation. This is in harmony 
with clinical observation, but such evidence is generally confounded with the effect 
of irradiation on the salivary glands, and will be reviewed in connection with that 
subject. Certain forms of gingivitis, glossitis and leucoplakia have been successfully 
treated with radium. 


TEETH 
General Consideration 


The only experiments on animals relating to the action of irradiation on the teeth 
were conducted by Leist with roentgen rays and also with radium. 


Animal Experiments 


Leist (1925) irradiated! the anterior portion of the head (forehead and snout) of eight rats 
to ascertain the action of roentgen rays on growing teeth. Five of the rats received 15 
Holzknecht units of unfiltered rays, two were exposed five and six times respectively to 1.5 
Holzknecht units and then three times to 15 Holzknecht units; one rat received only 
Holzknecht unit 

In contrast to t 


1e teeth of normal control rats those of the irradiated rats showed that the 
odontoblasts of the germinal layer of the constantly growing gnawing teeth were greatly in- 
jured. The formation of dentin almost stopped after each irradiation, and niche-like projec- 
tions could be seen in which the pulp extended into the dentin; these niches contained 
degenerated odontoblasts, large numbers of which had disappeared. The number of niches 
in the dentin corresponded with the number of exposures to roentgen rays. The signs of 


injury were much less pronounced after short exposures. The alterations in the odonto- 
blastic layer were sufficiently marked to diminish the rate of growth of the gnawing teeth. 
No effect on the grinding teeth was observed. These changes were most distinct on the con- 


vex side of the upper gnawing teeth, less distinct on the concave side of the upper teeth and 
still less in the lower teeth, which is accounted for by the general downward direction of the 
beam of rays. No change in the enamel or cement was noted. 

erst (1926) studied the effect of exposure to roentgen and radium rays on the second 
dentition of three young dogs that had their milk teeth, forty-one, sixty and seventy-two 
days before the appearance of the permanent teeth. Two of the animals were exposed to 
roentgen rays and one to radium; “strong doses were used in order to produce definite 
changes.”’ The three dogs came from three different litters, and one dog from each litter was 
used as a control. The right side of the jaw of one dog, which weighed 3 kg., was exposed to 
8 Holzknecht units and sixteen days later to 10 Holzknecht units of unfiltered roentgen 
rays.2 Twenty-nine days after the second exposure the same animal received an additional 


exposure to 12 Holzknecht units, and a fourth exposure to 15 Holzknecht units of rays 
filtered through 2 mm. of aluminium was made twenty-nine days after the third irradiation. 
Three months after the first exposure, and eighteen days after the fourth and last exposure, 
the control dog had a complete set of teeth, except for the third molars. The irradiated dog 
had only eighteen permanent teeth. The control animal was better developed and weighed 
| kg. more than the one Irraqdiated, aithe ugh both weighed approximately the Same at the 


outset. The delay in dentition of the irradiated dog was greatest on the side nearest to the 
roentgen tube. Radiodermatitis with edema of the surrounding skin developed, and later 
ulceration; the appetite was defective, and this probably accounted for the difference in 
weight between it and the control animal. The right side of the jaw of the second dog which 
Voltage, 12 Cv.s 3 . tance, 25 « t filtered; current, 3} ma Neither the ag f the rats nor the in- 
tervals betw tl t nt ex uN were g 
Voltag 2 a | " ta 2s t i he head, with the except ft jaw, was shielded from 
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weighed 1.8 kg.,? was exposed to 10 Holzknecht units of unfiltered roentgen rays under the 
same conditions as for the first animal. A second exposure to 15 Holzknecht units was made 
twenty-nine days later, and a third to the same dose of rays filtered through 2 mm. of 
aluminium was made sixty-four days after the second irradiation. There was now a difference 
in weight of 2,300 grams in favor of the unirradiated dog, the cause of the difference being 
the same as in the first experiment. Through physiologic variation in the time of dentition, 
the eruption of the permanent teeth in the irradiated dog started one month sooner than in 
the control, but the process advanced much more slowly on the side of the jaw nearest the 
tube. 

The right lower jaw of the third dog was exposed to 100 mg. of radium in a glass tube 
enclosed in another tube of silver. This container was 4.5 cm. long and was surrounded by 
an outer capsule of platinum o.3 mm. thick, and gutta percha as a secondary filter. The 
radioactive source was applied to the right lower jaw for one hour (100 mg-hr.). Twenty 
nine days later the same radium source, with an additional filter of zinc,‘ was also applied 
to the right lower jaw for one hour (100 mg-hr.). A third similar exposure to radium, without 
the zinc filtration, was made twenty-seven days after the second. The right upper jaw was 
exposed three times to the same dose of radium at intervals of thirteen and thirty day 
spectively. The eruption of the permanent teeth began at about the same time in the irradi 
ated and control animals, but three months later there was obvious evidence of delayed 
dentition in the exposed dog. The process was distinctly slower on the irradiated than on the 
opposite side, and required much more time in the irradiated dogs than in the normal con 
trols. Moreover, the growth of the permanent teeth in the three irradiated dogs was less co 
plete than in the unirradiated controls; also the growth of the jaw on the side exposed to the 
rays was distinctly retarded. 

The effect of irradiation on the growing teeth of dogs was different from that observed i 
rats in that inhibition of growth affected the crown and root of the teeth in the irradiated 
half of the jaw within two and one-half months after large doses. “The odontoblasts were 
fewer in number, and did not form a regular, thick seam between the dentin and pulp; the 
shape was greatly altered, their nuclei shrivelled and lying in great confusion.” The network 
of fibers between the cellular remains indicated early reticular atrophy of the pulp. Growth 
ceased in the irradiated premolar teeth, and they became loose and fell out. Partial cessation 
of growth and subsequent regeneration or complete cessation of growth and loss of the t 
was found to be purely a mattef of dosage. Leist regarded the loss of teeth as due to injury 
of the periosteum or of the alveolar process itself. The trabeculae of the bone were nar 


ry 


rowed, and the marrow had become more fibrous than normal marrow. He concluded that 
the radiosensibility of growing teeth is much greater than that of teeth in which growth has 
ceased. 

The more intense, though more circumscribed, effect of radium showed that the odonto 


blasts of mature teeth also may be injured if they are exposed to a sufficiently strong dos« 
(from 2 to 5 erythema doses). Reticular atrophy of the pulp and replacement of the odo 
blasts by vacuole-like spaces at the border of the dentin and pulp were constantly not 
The number of the odontoblasts greatly decreased and their nulei were shrivelled. Num 
ous lipoid phagocytes were noted. The enamel and cement were normal. The injury to 
mature teeth was more lasting than injury to growing teeth, the latter showing a distinct 
tendency to regenerate. 


Analysis of Experimental Data 
If experiments had been limited to the effect of irradiation on the eruption of per 
manent teeth, one would be inclined to conclude that the retarded and abnormal 


3 The weight of the control animal was the same 
4 Thickness not specified. 
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eruption of the second set of teeth after exposure to roentgen rays or radium was 
probably secondary to deficiency in growth of the jaw resulting from such exposure. 
Retardation and deficiency in the growth of bones in young animals has been shown 
experimentally many times; hence, in this respect, Leist’s observation of delay and 
deficiency in the growth of the irradiated jaw confirms the observations of other 
investigators. However, Leist’s investigation of the effect of roentgen irradiation on 
the gnawing teeth of adult rats indicates that the disturbance in growth is largely 
due to direct action of the rays on the teeth. The odontoblasts between the den- 
tinoid and dentin layers undergo degeneration, whereas the enamel and cement re- 
main unaffected. This is another example of the inhibitory effect of radiation on 
actively growing cells. 


Clinical Considerations 


Pyorrhea Alveolaris. Many reports have been made of the clinical action of irradia- 
tion on some of the pathologic processes affecting the teeth. PARKER (1903), PRICE 
1904), SATTERLEE (1906), KNESCHAUREK and von PoscuH 


1916), GARRETSON 
(1921 and 1922), ARNONE (1922 


von Poswik (1923), and others have written 
favorably on the usefulness of roentgen rays in pyorrhea alveolaris or quoted cases 
in which the condition had improved or was cured. Garretson believed that the rays 
caused improvement by acting on the lymphoid elements. Arnone stated that the 
color of the gums changed rapidly after exposure to roentgen rays. This also indi- 
cates diminution in lymphocytic infiltration, because the lymphocytes are the only 
cells that would react so rapidly to irradiation. TRAUNER (1913), LEvy (1913), NEu- 
MANN (1913), MAMLOK (1913), Daurwirz (1913), have claimed that radium in the 
form of solutions of some of its salts or of radium emanation, in compresses, by in- 
jection, or internally, is effective against alveolar pyorrhea. These claims do not 
appear to have been sufficiently substantiated to command attention. Indeed, 
Porpes and many others, who have tried radiotherapy in alveolar pyorrhea, did not 
observe improvement. In view of the nature of the disease, its treatment by roent- 
gen rays or radium must be surrounded with uncertainty. However, many cases re- 
ported as examples of the beneficial effect of roentgen rays on pyorrhea really repre- 
sent action on periradicular abscesses and granulomas. The two cases mentioned by 
von Poswik (1923) probably belong to this category. 

Periradicular Abscess, Granuloma and Phlegmonous Inflammation of the Faw. The 
therapeutic efficiency of irradiation against infectious processes around the roots of 
teeth seems to rest on more solid ground. KNESCHAUREK and von PoscH 
KNOCHE (1920), ScHMIDT (1921), Wirt 
Levy (1922), PHILIPP (1922), STEIN (1926), and especially PorDES(1924,1925,1926), 
have offered tangible, clinical evidence of the salutary effect of irradiation in perira- 
dicular abscesses and granulomas, and also in phlegmonous infection of the jaws. 
These pathologic conditions appear to be influenced rapidly and their resolution 
hastened by exposure to roentgen ! 


Ig16), 
1921), FESSLER (1922), SCERVINI (1922), 


‘ays. The mechanism of this action is apparently 
the same as that by which irradiation influences furuncle, carbuncle and other 
infammatory processes accompanied by marked lymphocytic infiltration. Lym- 
phocytes are known to be exceptionally sensitive to irradiation, which rapidly de- 
stroys large numbers of these cells. This explanation, offered by Pordes, is un- 
doubtedly sound and is supported by many experimental and clinical facts. 
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Injury to the Teeth from Irradiation. \nstances of injury to the teeth, supposedly 
from irradiation, have been reported by GorrHarprt (1922), and JUNGLING 1924) 
In the case cited by Gotthardt roentgen irradiation had been applied to the neck and 
lower part of the face for tuberculous cervical lymphadenitis. By mistake, this 
treatment had been carried to such an extreme that marked changes occurred in all 
the tissues exposed. As shown by Jiingling’s case, it is probable that absence of 
saliva resulting from overexposure of the salivary glands, may have played a signifi 
cant part in the subsequent changes in the teeth. However, it is also likely that part 
of these changes are to be attributed to injury and atrophy of muscles and bone. 

Leist also has called attention to the possible injurious effect on teeth of exposure 
of the pregnant uterus to roentgen rays. He cited the case reported by Stettner in 
which the uterus and ovaries of a pregnant woman had been irradiated for supposed 
myoma. She gave birth later to an unusually small child who subsequently showed 
microcephaly and imbecility. Teeth had not appeared at the age of twelve months; 
eruption was not only delayed, but when the teeth appeared growth was irregular. 
This may not have been a direct effect of irradiation on the dental apparatus of the 
fetus, but may have been secondary to the general disturbance in growth and me 
tabolism by prenatal exposure to roentgen rays. 

Conclusions 

The animal experiments indicate that roentgen rays influence the growth of teeth 
by inhibiting the development of the odontoblasts and perhaps also by retarding the 
development of the jaw bones. Even mature teeth may undergo atrophy and fall 
out on exposure to strong doses of roentgen rays or radium. 

Roentgen rays have been credited with therapeutic effectiveness in pyorrhea 
alveolaris and many cases have been recorded that tend to substantiate the claim. 
However, the beneficial effect of irradiation has not yet been clearly established. 

Irradiation has been shown to have a distinctly salutary influence on periradicu 
lar abscess, granuloma, and also on phlegmonous inflammation of the jaw, probably 
owing to the destruction of lymphocytes infiltrating the inflamed tissues. 

Injury to the teeth from exposure to roentgen rays or radium may occur directl) 
from overdosage, but in the recorded instances such injury appears to have been due 
to absence of saliva from excessive irradiation of the salivary glands. Exposure of 
the pregnant uterus to radiation has been known to inhibit dental development in 
the child, but this was probably the result of interference with general growth. 


SALIVARY GLANDS 

The salivary glands have long been known to be more sensitive to irradiation than 
the overlying skin or the underlying mucosa of the mouth, but, with few exceptions, 
those who have observed the effect of roentgen rays and radium on these glands have 
mentioned it only incidentally in connection with comments on radiotherapy for 
various lesions around the mouth, face and neck. 

Animal Experiments 

Roentgen Rays. Ivy, Onnvorr, Jacopy and WuitrLow (1923) investigated the late effect 
of irradiation on the submaxillary gland of six dogs after the preliminary operative estab 
lishment of a salivary fistula of Wharton’s duct, and after determining the continuous secr¢ 
tion and the salivary response to standard stimuli, such as 0.§ per cent solution of hydro 
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chloric acid applied to the oral mucosa for one minute, the eating for two minutes . roast 


beef salted to taste, and the hypodermic injection of 5 mg. of pilocarpin hydroc hlorid. The 
response to these preliminary tests was within the range of normal v ariatl on. The saliva was 
collected and came: and pranectote p> determinations of the total and of the inorganic and 
organic solids were made on each quantum of secretion collected. The viscosity was deter- 
mined by the Ostwald pipette method. The hydrogen ion concentration was ascertal ined by 
the colorimetric method, with phenolsulphonphthalein as indicator. Determinations of the 
salivary diastase also were made. Three different doses of roentgen rays were chiefly em- 
ployed, but in some of the experiment other, intermediate, doses were used.® The necessity 
of keeping the animals anesthetized for from two to three hours made it necessary to run 


parallel control experiments on unirradiated animals to determine the effect of the expert- 


ment itself on the output of saliva and on the volume of blood flowing through the gland. 
Thus it was found that the experimental conditions themselves caused a 26 per cent reduc- 
tion in the secretory response of the gland, no reduction in the continuous volume flow of 
blood through the gland, and a 31 per cent reduction in the volume flow of blood after 
stimulation of the chorda tympani nerve for ten seconds every fifteen minutes for two hours. 
One gland was irradiated while parallel determinations on the other gland served to control 


the results and to measure the effect of the experimental conditions per se. 


Small doses of roentgen rays did not cause any immediate increase 1n the continuous 
flow of saliva from the irradiated glands, and did not sensitize the glands to subsequent 
nervous stimulation. Large doses diminished the immediate response of the gland to nervous 
stimulation and to injection of pilocarpin. Constant, immediate variation in the chemical 
composition of the saliva was not observed. Small doses of unfiltered roentgen rays had no 

nmediate effect on the blood volume flow. Large doses had an apparent vasoconstrictor 
action on the blood vessels and caused the blood volume flow to decrease as the result of 
passive hyperemia. Ivy, Orndoft, Jacoby and Whitlow failed to observe any immediate, 
transient or permanent increase in the continuous secretion of saliva following small and 
large doses of roentgen rays. The excretion diminished after large doses, but this appeared 
to be a psychic inhibitory phenomenon, because the secretion returned to normal as soon as 
the dogs were put back into the stock. 

In order to ascertain whether or not roentgen rays sensitize the submaxillary salivary 
gland to reflex or direct stimulation, from six to twelve control observ ations, extending over 
a period of from four to six weeks, were made on dogs with a Wharton duct fistula. The un- 
irradiated glands were subsequently stimulated by the application of acid to the oral mucosa, 
by eating meat, and by the injection of pilocarpin. After a large num tber of preliminary ob- 
servations had been made to establish the normal physiologic variations in the response of 


the gland to stimuli, the gland was irradiated a observations were made immediately 
afterwar¢ d and again at intervals of trom two to three days for a pe ner tof two weeks. Small 
doses did not cause anv change in the secretion, either immediately or at any time afterward. 
Moderate and large doses also failed to produce any immediate effect on the secretion of 
saliva. but the secretion was diminished defim itely one or two months after large doses of 


irradiation. Large doses likewise influenced the secretory response of the gland to reflex and 
direct stimulation; this response diminished within from ten to fourteen days following ex- 
posure, and the latent period also increased. 


lo ascertain whether or not a small dose of roentgen rays can stimulate a submaxillary 


salivary gland. the function of which has been depressed by any other means, 1.2 mg. of 
atropin sulphate was injected sub ‘taneously into one dog. After the secretory depression 
by reflex stimulation had been verified, the gland was irradiated at intery als of half an hour 
| first t f co peak kv foca tance: no filter; size of field, 6 cm. in diameter; § n a.; time of 
P with th ining I dose con- 
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for three hours after the injection and the secretory function was again tested at intervals of 
three days for two weeks following exposure. Three different doses of roentgen rays were 
used, but evidence of stimulation was not observed. No immediate change in the chemical 
composition of the saliva was found, but, within a month after irradiation, reduction in the 
viscosity and in the total solids of the saliva was observed, especially after stimulation by 
meat. The saliva became normal in composition after from two to three months, showing 
that the gland cells that are not destroyed by irradiation recover their full functional ca 
pacity and that the permanent reduction in the quantity of secretion is due to destruction 
of some of the gland cells. 

Immediately following the experiments both the irradiated and unirradiated submaxillary 
glands were removed from each of the six dogs, fixed in Zenker and Bouin fluids, and stained 
with hematoxylin and eosin. Pathologic alterations were not observed in any of these glands, 
regardless of the dose of roentgen rays. The irradiated and unirradiated glands of four dogs 
were removed fifteen days and two months after the physiologic disturbance in function due 
to irradiation had occurred. The glands removed after an interval of fifteen days showed 
infiltration of round cells around the secretory ducts and blood vessels and also in the stroma 
of the gland, reduction in the amount of mucus stored in the alveolar cells and degeneration 
of some of these cells, and proliferation of fibroblasts in the stroma. The glands removed 
after a lapse of two months showed: diminution in size and increase in consistency, less 
round cell infiltration than after fifteen days, marked increase in the fibrous tissue of the 
stroma, and mucus distention of the alveolar cells. These pathologic changes correspond 
with the physiologic changes described previously. 

In a previous series of experiments,® the results of which were briefly summarized, the 
authors stated they had been unable to demonstrate that small doses of roentgen rays stimu 
late or sensitize the submaxillary gland, but that large doses cause immediate depression of 
the secretory activity of the gland. 

Case and Botpyrerr (1925) carried out a series of experiments on three dogs’, on each of 
which a salivary fistula (Pavlov) had been prepared surgically about one month previously.* 
Before irradiation a series of preliminary functional tests of salivary output were conducted 
to ascertain the quantity and quality of saliva secreted normally and after stimulation of the 
unconditioned reflexes by repeatedly introducing into the mouth of the dog a definite quan 
tity of a definite stimulant such as 4.0 gr. of bread powder or 10 c.c. of a 0.4 per cent solution 
of hydrochloric acid, and the conditioned reflexes by exhibiting repeatedly to the dog some 
definite stimulant, such as bread powder or solution of hydrochloric acid. This was repeated 
at short intervals, the duration of stimulation was always thirty seconds, and the saliva 
secreted under such stimulation was collected, measured, and analyzed chemically for total 
solids, organic solids, and ash. The gland operated on was then exposed once to roentgen 
rays,® the remainder of the animal being thoroughly shielded from direct exposure. Physio 
logic observations were made twenty-four, forty-eight, and seventy-two hours, and one week 
after irradiation; subsequent observations were made at intervals of one week for some time, 
and later every two weeks. 

in all three animals the secretion of saliva diminished greatly after irradiation, reached a 
minimum in three or four weeks, remained low for about a month, then slowly returned to 
normal. The secretory activity of the glands after irradiation was reduced to one-fourth or 
one-fifth in every animal. The composition of the saliva was affected, but the changes were 


6 The results of these experiments have apparently never been published. 
7 One male, weighing 26,000 gm.; one male, 18, gm.; one female, 20, gm. 

’ Two with fistula of the parotid gland; one with both a parotid fistula and a fistula of the combined « 
maxillary and sublingual glands. 

® The conditions of irradiation were: voltage, 200 peak kv.; distance, 50 cm.; filtration, 1 mm. of copper and 
minium; 450 ma-min. 
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not constant. Case and Boldyreff concluded that this great decrease in salivary secretion was 
due partly to diminished sensibility of the buccal mucosa, but chiefly to a direct effect of 


irradiation on the glands themselves. They also suggested that the salivary glands should be 


examined microscopically to ascertain the effect of irradiation on their secretory and other 


cells during the period of minimun retory activity. Such examination (Warthin) of the 

parotid gland of one of the dogs, which died from accidental cause after the termination of 

their experiments, did not reveal pathologic changes, and this was explained on the ground 
= 


that the gland had long since recovered full functional activity. 


Von Sa.is (1924) studied the effect of roentgen rays on the submaxillary and parotid 
salivary glands by applying to the corresponding region of each of two dogs large doses 
eight to twelve times the usual dose given to man) of rays of unspecified quality, in several 
sessions at unstated intervals. The irradiated glands were removed after varying intervals 
and examined. The glands were removed from four unirradiated dogs for purposes of con- 
trol. Swelling of the irradiated regio appeared two or three day s after exposure, and lasted 
from five to fourteen days. The salivary secretion remained unaltered. 

Von Salis found, in almost all the groups in the irradiated glands, degenerative changes 


leading to destruction of the cells, interlobular infiltration of connective tissue, accumulation 


of mucus, clumping of cells and nuclei, and inflammatory edema. The excretory ducts were 
not affected, and the blood vessels were only hyperemic. The submaxillary glands were in- 
jured more quickly than the parotid glands, but both regenerated rapidly. The conclusion 
was drawn that the influence of roentgen rays is chiefly on the secretory function, which was 
said to be increased by “‘stimulating”’ doses and paralyzed by large doses. 

Psuzukt (1926) irradiated the entire body of rabbits with hard-roentgen rays,° to test the 


effect of rays of short wave-length on the animals as a whole and on the different organs. 
Some of the animals were exposed, at one time, to doses varying between 20 and Ioo per cent 


erythema dose, and were observed for a period of fifty-six days. Twenty-three rabbits were 
exposed once for from fifteen to « hundred twenty minutes (10 to 8 per cent erythema 
dose) and were killed at intervals of from fifteen minutes to ninety-six hours from the be- 
ginning of irradiation. Other rabbits were irradiated continuously until they died. All the 
inimals that were not killed beca naciated gradually, often they suffered from diarrhea, 
and vital resistance was so weakened that they died from the slightest injury. Extensive 
cellular degeneration in the lymphatic system, spleen, bone marrow (leucocytes) and testis 
spermatogonia) appeared soon aft rradiation. 
he salivary glands were not affected by doses smaller than 20 per cent of an erythema 
de Doses of 30 and 40 per cent of an erythema dose caused only slight hyperemia within 
xty minutes from the beginning of continuous irradiation. The hyperemia disappeared 
after forty-eight h« ind degeneration of the epithelium of the small ducts and irregular 
staining of the chromatin were not [hese alterations were not more accentuated forty- 
eight, seventy-two and ninety-six irs after sixty minutes of irradiation (40 per cent 
erythema dose). Directly after ninety minutes of irradiation (60 per cent erythema dose) 
hyperemia of the glands and epithelial degeneration of the small ducts and acini were appar- 
ent. Atrophy of the glandular « was noted after intervals of twelve and thirty-six hours. 
The pathologic changes found afte hundred twenty minutes of irradiation (80 per cent 
erythema dose) were essentially t ame, except that fatty degeneration of the epithelium 
lining the small ducts was present ninety-six hours after irradiation. 
I roentgen ra t ( t ft H-type sup] byaN Intensiv-Reform-Apparat. Pri- 
tag 220 V iit t t peak KV.; secondary ¢ rent, 2 ma.; fiiter, 5 mm. copper 
1 , ry voltage (measu by the minimum wave-length), 
\ t ging a t ; Angstrom unit; al ption coefficient, u .164; depth 
t f Seitz and W 2 (10 cm. d focal-skin distance, 23 cm.; field 6 
S \\ tance 
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Radium. Horowitz (1911) irradiated organs of rabbits with 1 mg. of radium bromide in a 
thin-walled glass tube 1 cm. long and about 1 mm. in diameter. The tube was inserted into 
various organs, including the submaxillary salivary gland, and was left in place for ten days 
unless the animal died. For purposes of control, the same tube, without radium, was intro 
duced into the corresponding organs of other animals for the same length of time. The rab 
bits were then killed by dividing the medulla oblongata; portions of the irradiated and non 
irradiated organs were fixed by various methods, imbedded in paraffin, and sectioned 
perpendicularly to the longitudinal axis of the canal formed by the tube. Other details, in 
cluding the number and age of the animals, were not given. The salivary glands were said 
to have had a weak reaction to radium under these conditions, and yet destruction of the 
parenchyma and replacement by connective tissue were described. 

Lazarus-BARLow (1922) exposed the entire body of twenty frogs, twenty-eight rat 
fifteen rabbits and nine cats to the gamma rays emitted by 5 gm. of hydrated radium bro 
mide. The distance between the radium and the midpoint of the rats lying on the side was 
4.cm.; the distance between the radium and the midpoint of the frogs, rabbits and cats ex 
posed from above was 4 cm. for the frogs and 15 cm. for the rabbits and cats. The anima 
were usually killed by breaking the neck, either immediately after exposure or after varying 
periods, but some died during exposure. The tissues selected for examination were hardened 
for twenty-four hours in 10 per cent neutral solution of formol saline, washed in running 
water for several hours, passed through alcohol of gradually increasing strength, xvlol, 
paraffin, and hematoxylin and eosin. Special preservation methods, such as the use of formo 
Miller and osmic acid, and stains, such as Sudan, scarlet, Nile-blue, osmic acid and Papper: 
heim, were sometimes used. 


Some of the frogs were exposed for three, six, or twenty-one hours and were killed imm« 
ately or three or four days afterward. Other frogs were exposed continuously for from forty 
five to one hundred twenty-eight hours and all but two died spontaneously: three during 
irradiation, one shortly afterward, two two days, two five days, and one seven days aftet 
irradiation. Five rats were exposed for three hours; one for six hours, one for twelve hour 
two for sixteen hours, one for twenty-four hours, one for forty-six hours and one for fort) 
eight hours. They were all killed immediately after exposure, except one which was found 
dead. Seven.rats were irradiated for three hours; two were killed three days after expo 
one four days, two six days and two nine days afterward. Five rats were exposed for five and 
a half, twelve, sixteen, sixteen, and twenty-four hours, respectively, and they died or wer 
killed thirty, two and a half, two, three, and two days, respectively, after irradiation. 

Seven rabbits were exposed continuously for sixteen hours. Two were killed immediately, 
two three days, two six days, and one nine days after exposure. Two were irradiated for 


twenty-four hours and were killed nine days later. Two were exposed for sixteen hours and 
killed sixteen days later. Two were exposed for forty-eight hours; one died and the other wa 
killed seven days later. One cat was irradiated for twenty-four hours and allowed to lis 


The seven other cats were exposed for twenty-four, thirty, thirty-six, forty-eight, sixty-four 
ninety, and ninety-five hours, respectively, and died twelve, fourteen, six, five, eleven, two, 
and four days, respectively, after irradiation. One cat was exposed for ninety-six hours ar 
died while under radium. 

Definite pathologic changes were not observed in the serous salivary gland present in th 
rat, rabbit and cat. In the mucous salivary gland, however, mucoid change was marked, th« 
cells were swollen, their outlines distinct, the nuclei contracted, deeply stained and pressed 


against the basement membrane. In the rabbit surviving seven days after a total exposure 
of forty-eight hours, edema and mucoid degeneration of the serous salivary gland was so 
great that this type of gland closely resembled the mucoid variety. The columnar cells lining 
the ducts were swollen and their nuclei intensely vesicular, while the lumen of the ducts 


contained granular, albuminous material, or was occluded by plugs of mucus. 


Journal Page 16c 


| 
| 
| 
| 


The Gastrointestinal Tract 11 


Analysis of Experimental Data 


Roentgen Rays. |vy, Orndoff, Jacoby and Whitlow in experiments on the submaxil- 
lary salivary gland, demonstrated that small doses of roentgen rays have no ap- 
parent effect on the function of the gland, but that large doses of roentgen rays of 
medium quality cause a marked diminution in the secretion of saliva. This func- 
tional depression is not immediate, but appears from ten to fourteen days after ir- 
radiation, and continues for from one to two months. The experiments of Case and 
Boldyreff, who used a single large dose of roentgen rays of short wave-length, 
\ ielded results which agree closely with those of Ivy, ( Irndoff, J acoby and Whitlow. 
The only discrepancy relates to the mechanism involved. Ivy and his coworkers at- 
tributed the depression in secretory activity to a vasoconstrictor action of the rays 
on the blood vessels, without giving the reasons for this assumption. Case and Bol- 
dyretf regarded it as a direct effect of irradiation on the salivary glands, which is to 
say on the secretory cells themselves. It is impossible to reconcile the interpretation 
of Ivy, Orndoff, Jacoby and Whitlow with the definite pathologic changes noted by 
them in glands removed fifteen days after the appearance of the physiologic dis- 
turbance in function induced by strong irradiation. These changes included de- 
generation of some of the epithelial cells lining the acini; reduction in the amount of 
mucus stored in the alveolar cells; lymphocytic infiltration around the secretory 
ducts and blood vessels and of the stroma itself, together with proliferation of the 


connective tissue in the stroma. The lymphocytic infiltration was less pronounced 1n 
the glands removed after a lapse of 


two months, but there was marked increase in 
fibrous connective tissue and the alveolar cells were distended with mucus. In the 
absence of other evidence these alterations must be regarded as a direct effect of ir- 
radiation on the gland, especially if the close accord between the physiologic and 
pathologic behavior of the gland is considered. The experiments of von Salis do not 
throw any light on the question, because his failure to give many essential details of 
technique makes it impossible to analyze his data. Moreover, evidence is not sub- 
mitted to support the conclusion that stimulating doses increase salivary secretion. 
This conclusion is not supported by the other experiments on these glands. 

Exposure of the entire body of animals (Tsuzuki) to roentgen rays of short wave- 
length also showed that the histologic structure of the salivary glands is not affected 
by small doses, that moderate doses cause hyperemia and degeneration, and that 
these changes are accentuated after large doses and are followed by destruction of 
the epithelium of the acini and ducts, fatty degeneration of the cells, and atrophy of 
the glands. 

Radium. Direct exposure to the beta and gamma rays of radium by introducing 
into the substance of the glands thin glass tubes containing radium bromide (Horo- 
witz) causes destruction of the glandular parenchyma and its replacement by con- 
nective tissue. This effect is largely, if not entirely, due to the intensely irritating 
action of the beta rays. Exposure of the entire body of animals to the gamma rays 
of radium (Lazarus-Barlow) shows essentially the same changes, though less pro- 
nounced, as those described by Tsuzuki, but the effect is chiefly on the mucous, 
rather than on the serous, salivary glands. Lazarus-Barlow (1922) applied radium 
gamma rays) and Tsuzuki (1926) applied roentgen rays to the entire body of ani- 
mals. The ensuing pathologic changes in the salivary glands are of the same de- 
generative character as those resulting from direct irradiation by Ivy, Orndoff, 
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Jacoby and Whitlow, by Case and Boldyreff, and by von Salis. But since it is pos 
sible that part of these alterations may have been secondary to the effect on the 
body as a whole, they cannot be regarded as undeniably, direct and specific. 

The observation by Lazarus-Barlow of mucoid degeneration of epithelial cells, 
especially marked in the mucous salivary glands, indicates that the cells which se 
crete mucus are more radiosensitive than other epithelial cells. The significance of 
this fact appears all the greater when considered in relation to the parallel observa 
tion by Ivy, McCarthy and Orndoff, Mottram and others of mucoid degeneration 
in the mucus-producing cells of the intestine (q.v.) and when correlated with the 
well-known tendency of the salivary glands to react to irradiation. The foregoing 
experimental findings apparently furnish a logical explanation of the relative sensi 
tiveness of the glands and of the clinical character of their reaction to irradiation. 

Clinical Considerations 

The exceptional sensitiveness of the salivary glands to irradiation has been known 
for many years. BERGoNIE and SPEDER (1911) recorded ten cases, four in which there 
was swelling of the parotid gland, four, swelling of the submaxillary gland, one, 
swelling of both the parotid and submaxillary glands and one, swelling of the par 
otid gland accompanied by dryness of the mouth. The swelling occurred a few hours 
after roentgen treatment for various conditions, and subsided spontaneously within 
from a few hours to a few days. Morin (1911) reported three cases of early reaction, 
without recognizing their true character. CERESOLE (1912) presented what remains 
the best clinical description of the early phase of this phenomenon and reported 
twenty-one cases. MarQUuEs (1912) cited two interesting cases, and others, among 
whom may be mentioned REGaAup (1912), PFAHLER (1913), ScHMIDT (1g14), MUH1 
MANN (IgIg9), ALBERT-WEIL (1914), JUNGLING (1923 and 1924), CHRISTIE (1924), 
VON SALIs (1924), Hirscu (1925), SoLomMON (1926), PorDEs (1926), HEINEKE and 
PERTHES (1925), have also called attention to the relative sensitiveness of the sali 
vary glands to irradiation. With the exception of Ceresole, however, nearly all those 
who have mentioned the subject have done so only incidentally and have failed to 
distinguish the early from the late reactions and the influence of irradiation on the 
salivary glands from its action on the oral mucous membrane. 

The unusual sensibility of the salivary glands may manifest itself by early reac 
tion, by late reaction, or by combined reaction. The early reaction consists in rapid 
and often marked swelling of the glands irradiated, starting from three to six hours 
after exposure, reaching a maximum in from twelve to twenty hours, and subsiding 
spontaneously within from four to seventy-two hours. The swelling may be accom 
panied by slight pain and tenderness, but usually there is only a sensation of tension. 
This acute reaction occurs in a large percentage of cases in which the region of one 
or more of the salivary glands has been irradiated, but only in the glands that have 
been exposed in whole or in part to the direct action of the rays; the intensity of the 
reaction is proportional to the dose. Blondes are more susceptible than brunettes. 
According to Ceresole, the reaction develops in approximately 25 per cent of all cases 
in which therapeutic irradiation is carried out in the region of the salivary glands; 33 
per cent of the patients were females and 19.6 per cent males. At present, some de 
gree of reaction occurs in a large percentage of the patients irradiated; this is true 
of roentgen rays generated at both moderate and high voltage (rays of medium and 
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short wave-length). The parotid gland appears to be more sensitive than the sub- 
maxillary, but this is probably due to variation in the quantity of radiation reaching 
the glands; the parotid is nearer the surface, while the submaxillary lies deeper and 
is somewhat shielded by the inferior maxilla. The rapid onset and the distribution of 
the swelling lead many patients to think that mumps is developing; physicians are 
similarly deceived and are greatly puzzled by the rapid disappearance of the swelling 
and by the uniform absence of other symptoms that are usually associated with 
mumps. Moreover, the acute reaction leaves no trace of its passage in most cases, 1n- 
deed in all cases uncomplicated by a late reaction. 


The early, rapid and marked swelling of the glands after irradiation is probably 
caused by the accumulation and increase in specific gravity and viscosity of the 
saliva in the glands, the excretory ducts of which may be narrowed by cellular 
swelling or plugged with mucus. The function of the secretory cells is undoubtedly 
inhibited, but some time is required for this to become manifest. Strong irradiation 
should injure the vascular endothelium also, and this should tend to increase the in- 
hibitory effect on the acinous epithelium. Meanwhile, the puzzling feature of the 
early reaction is the rapidity with which it subsides; this suggests a transient ac- 
cumulation of saliva in the glands, but experimental and clinical evidence is too 
meager to provide an absolute explanation. The later phases of the reaction are 
distinctly due to the deficient secretory activity of the glands, plus the possible ad- 
ditional effect of strong irradiation on the mucous membrane of the mouth. 

The late reaction is characterized by dryness of the mouth and interference with 
mastication and deglutition. It becomes perceptible from one to three weeks after 
exposure, and is caused by depression in the functional activity of the glands and the 
resulting diminution in salivary secretion induced by irradiation of all the salivary 
glands. The effect of irradiating the parotid and submaxillary glands on one side only 
is seldom sufficient to be noticed by the patients, because enough saliva is secreted 
by the unirradiated glands to moisten the mucous surfaces. The symptoms reach a 
maximum two to four weeks from the time of exposure and tend to subside slowly, 
but they may persist in some degree for several months. The severity and duration 
of the late reaction is also dependent on dosage. Both the early and the late reac- 
tions may be observed in certain cases, but the late reaction occurs only when all the 
salivary glands on both sides have been subjected to irradiation. Strong irradiation, 
especially with rays of short wave-length, may induce loss of sensation and dryness 
of the buccal mucosa and dryness and loss of taste of the lingual mucosa. This tends 
to intensify the dryness due to diminished salivary secretion. Cases such as that re- 
ported by Schmidt (1921) show that this effect of irradiation may occasionally be 
very rapid. 

The cause-and-effect relationship between irradiation and these reactions is too 
obvious to admit of doubt, but the precise mechanism of both the early and late re- 
actions is not so obvious. Probably they represent only different phases or stages of 
one and the same process. Heineke and Perthes (1926) have suggested that such re- 
action may be the indirect result of a direct action of the rays on the nerves supply- 
ing the blood vessels of the salivary glands. Mihlmann believes that irradiation acts 
on the glandular parenchyma itself or, in other words, on the acinous epithelium of 
the glands. If the great resistance of nerve tissue to irradiation is borne in mind, the 
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hypothesis of Heineke and Perthes does not appear to rest on a sound basis. It is 
possible that the endothelial cells lining the blood vessels are affected directly, be 
cause the sensitiveness of endothelium has been established, but the most impor 
tant factor seems to consist in the exceptional susceptibility of the glandular epithe 
lium itself, and especially of the mucous epithelium. 

Although manifestations of the susceptibility of the salivary glands to irradia 
tion are exceedingly common, it is surprising that they have received so little at 
tention and study. The probable reason for this neglect is that the symptoms are 
seldom severe, that they abate spontaneously, and are overshadowed by the serious 
ness of most of the pathologic conditions for which roentgen or radium treatment is 
given to the regions occupied by the glands. 

Parotitis. Acute parotitis is an uncommon but sinister complication of certain 
surgical operations. Its incidence is low in general surgery but higher in operations 
on the large intestine. The first record of the influence of irradiation on this disease 
appears to have been made by Heidenhain (1926), who found that the inflamma 
tion reacted to irradiation much as do many other acute inflammatory processes. 
Recently, Rankin and Palmer (1930) have found that the disease is from fifteen 
to twenty times more common after surgical intervention on the colon than after 
all other operations. The mortality rate as reported by various authors ranges be 
tween 35 and 60 per cent, and Rankin and Palmer stated that it depends on the 
primary condition, on the extent and severity of the operation, and on suppuration 
of one or both parotid glands. A moderate dose of radium applied soon after the 
onset of the parotitis (infiltrative stage) caused the inflammatory process to sub 
side in most cases within from twenty-four to forty-eight hours and prevented sup 
puration; the mortality was correspondingly reduced. Suppuration was only a tenth 
as common after irradiation by radium as after ordinary methods of treatment. 
These conclusions were based on twenty cases, in only two of which surgical drain 
age had to be instituted. A few patients have also been treated with roentgen rays, 
with equally encouraging results. Radium is preferable in many cases of postoper 
ative parotitis because the treatment can be given without disturbing the patient. 
Relief from pain and rapidity of regression are the salient effects of irradiation. 

As in many other varieties of acute inflammation, the clinical circumstances fol 
lowing irradiation and a considerable body of experimental and histo-pathologic 
evidence suggest, as the best explanation for the therapeutic value of radiation, 
that the rays act chiefly by destroying the infiltrating lymphocytes. The fact that 
such destruction has not been found to cause any unfavorable effect may perhaps 
be accounted for by the liberation from the destroyed cells of the antibodies pre 
viously elaborated within them. 


Von Mikulicz’s Disease. Chronic, symmetric enlargement of the salivary and lacrt 
mal glands known as “‘von Mikulicz’s disease”’ is rare, and the pathogenesis is ob 
scure. The swelling may begin in the lacrimal or in the salivary glands, but both 
groups of structures are generally affected. The disease may rarely be limited to the 
lacrimal or to the salivary glands, and cases presenting other atypical features have 
been described. The function of the glands may also be interfered with. Systemic re 
action, if any, is only slight. The lymphatic system, and the liver and spleen re 
main normal; the corpuscular elements of the blood are unaltered. According to von 
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Mikuticz, who first described the condition, its pathologic characteristics are es- 
sentially chronic inflammation and marked round cell infiltration of the glands. As- 
choff regards it as an unusual manifestation of Hodgkin’s disease. 
irriG (1904) apparently was the first to use roentgen irradiation in the treat- 
ment of von Mikulicz’s disease. HAENISCH (1906), PFEIFFER (1906), and RANzi 
1906) also reported, at about the same time, cases treated in this manner, in which 
great benefit or cure was derived. Since then other cases have been reported by 
I.acour and Baryon (1909), SAUSSOL (1g10), SEJOURNE 


1910), CHuITON and 
\UBINEAU (1912), DURANTI (1913), RIEDER 2 


1922) and Jackson (1925). It is doubt- 
ful if cases, such as those reported by JAcoBAEUs (1909), LUpIN (1916), HOGRHAMMER 
1918), GatsB6ck (1918), REICHE (1g1g), COGOLLI (1921), ZIEGLER (1926), and 
others, are true examples of the disease described by von Mikulicz; they probably 
represent unusual manifestations of lymphoblastoma. However, a clear distinction 
between von Mikulicz’s disease and lymphoblastoma has not yet been made. 
Pfeitter described two cases, only one of which was characteristic of von Mikulicz’s 
disease. Microscopic examination of a section of one of the enlarged submaxillary 
glands removed before irradiation showed marked infiltration of round cells, partly 
ditfuse and partly circumscribed, with numerous conglomerate, or giant, cells. The 
lymphocytic infiltration was most pronounced between the acini toward the peri- 
phery of the gland and around the larger excretory ducts. In certain parts of the sec- 
tion, especially near the center of the gland, the acinous structure had been replaced 
by connective tissue, and round cells were almost entirely absent from such areas. 
The lymphocytic infiltration had disappeared almost entirely from sections of one 
of the submaxillary glands removed after irradiation; there was less crowding to- 
gether of the acini and still greater proliferation of connective tissue, but no change 
in the acinous epithelium. In an effort to explain the mode of action of irradiation, 
Pfeitter also examined sections of a lymph node removed from the same patient be- 
fore irradiation and of another node removed after irradiation. He found that the 
changes induced by repeated exposure to roentgen rays were precisely similar and 
also consisted chiefly in marked destruction of lymphocytes and proliferation of con- 
nective tissue. This is an interesting and valuable observation, because it tends to 
confirm the idea that von Mikulicz’s disease is essentially lymphoblastomatous, and 
because the changes noted after irradiation correspond with those induced in nor- 
mal lymphatic structures and in the various manifestations of lymphoblastoma. 


Salivary Fistula, Advantage has been taken of the sensitiveness of the salivary 
glands to irradiation to control, by means of roentgen rays, the outpouring of saliva 
which so often interferes with the healing of traumatic fistulas of the glands. Such 
fistulas, usually of the parotid gland, are often the result of gunshot or duelling in- 
juries, and many radiologists, chiefly German, have reported the successful use of 
irradiation during and since the war. Thus, FRAENKEL (1916), HOLFELDER (1922), 
KAESS (1923), SCHAEDEL (1923), KLEINSCHMIDT (1923), HENKE (1924), KREMER 

1925), RAHM (1927),and others have recorded cases in which the flow of secretion 
from salivary fistulas had made attempts at surgical repair unsuccessful. After 
roentgen irradiation in these cases the fistula closed spontaneously, or surgical re- 
pair was effectively performed. 
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Excessive Secretion of Saliva. \rradiation has also been used to check the excessive 
secretion of saliva associated with certain lesions. FRAENKEL (1923) employed roent 
gen rays for this purpose in a case of chronic, lethargic encephalitis, with increased 
salivary secretion, and the flow of saliva returned to normal. BiERMER (1924) re 
ported similar success in a case of ptyalismus gravidarum. 


Conclusions 


The few animal experiments conducted with the object of determining the action 
of irradiation on the mucous membrane of the mouth indicate that strong doses of 
roentgen rays, especially rays of short wave-length (doses sufficient to cause er) 
thema in the skin of the cheeks), may diminish the sensibility of the oral mucosa, 
which generally recovers. The duration of this effect varies according to the quantity 
and quality of the rays; the recovery of the mucosa, therefore, may be rapid or slow, 
complete or incomplete. 

There is no valid evidence that small doses of radiation increase the functional 
activity of the salivary glands; on the contrary, the evidence indicates that small 
doses have no effect, but that strong doses interfere with their function and diminish 
the secretion of saliva by causing metabolic inhibition and degeneration of the 
specific epithelium of the glands. The degree of such action, as well as its onset and 
duration, depend on the dosage, and the effect of irradiation may be temporary or 
permanent for the same reason. 

The salivary glands are exceptionally sensitive to irradiation. The reaction of the 
glands thus induced may be early, late, or combined. Early reaction occurs in a 
large percentage of cases in which the region of one or more of the glands is irradi 
ated, and consists of rapid swelling, with a sensation of heat and tension. The swell 
ing begins a few hours after irradiation and generally subsides spontaneously within 
from twenty-four to seventy-two hours. Females are twice as susceptible as males, 
and blondes more susceptible than brunettes. The late reaction consists in dryness of 
the mouth which appears from a few days to two or three weeks after irradiation of 
most or all of the salivary glands, is most pronounced two to four weeks after ex 
posure, subsides slowly thereafter, and is due to decreased secretion of saliva. Its 
severity and duration vary with the dosage. Both the early and late reactions may 
occur in the same case. 

Irradiation has proved definitely useful in the treatment of acute parotitis and 
von Mikulicz’s disease, probably because of the great influence on the lymphocytic 
infiltration or proliferation which characterizes these conditions; of parotid fistula 
from trauma, and of the excessive secretion of saliva occasionally associated with 
pathologic disturbances, such as lethargic encephalitis and pregnancy. 


ESOPHAGUS 


The situation of the esophagus undoubtedly affords exceptional protection from 
injury by irradiation, but, aside from this, the specific radiosensitiveness is not great. 
Few injuries of this structure have been recorded and consequently its sensitiveness 
has not been subjected to experimental investigation. Nevertheless, injury by irradi 
ation of the esophagus may occur, as is shown by a case reported by Rahm (1927 
Injury probably can occur under concentrated exposure to irradiation of short 
wave-length or to radium introduced into the lumen of the esophagus. 
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STOMACH 


General Considerations 


Exposure of the stomach to roentgen rays is commonly followed by clinical mani- 
festations, such as anorexia, nausea and vomiting, but since similar manifestations 
accompany irradiation of other regions the relationship between them and the direct 
action of the rays is still a matter of conjecture. These clinical disturbances will be 
reviewed elsewhere. The experimental and clinical data with regard to the specific 
sensitiveness of the stomach to roentgen and radium rays have often been inter- 
preted with considerable freedom, but they are far from complete. It will be in- 
teresting, therefore, to review this evidence and to see what conclusions may fairly 
be drawn from it. 


Animal Experiments 


Roentgen Rays. ReGaup, NoGier and Lacas sAGNE (1912) irradiated” the abdomen of six 
healthy female dogs. Necropsy was performed on all of the dogs and the stomach and in- 
testine of four were examined microscopically. 


The first dog, weighing 13 kg., was about three weeks pregnant and received over a large 
portion of the intestine 10 Holzknecht units of rather soft roentgen rays" in one hour. 
Diarrhea supervened immediately and the dog died in less than thirty-six hours. The uterus 
was in full abortion, without hemorrhage but with intense congestion. It contained five em- 
bryos measuring from 12 to 13 mm. and separated from the mucosa. There was slight diffuse 
it no peritonitis. The intestinal mucosa was red and 
COV ered with an abundance of thic k, adherent, chocolate-colored mucus. 


The second dog, weighing 15.5 k 


hemorrhage in the digestive tract, b 


g., was irradiated over the posterior (pelvic) half of the 
abdomen and received § Holzknecht ts of soft roentgen rays" in one hour and twenty-five 
minutes. The animal soon began to lose appetite and weight and died twenty-two days later. 


Eighteen hours after death the perit im was reddish, but free from exudate, and there was 


no sign of perforation. Because the dog had eaten chicken bones two days before death and 
anorexia began shortly after this, death was believed to be due to intestinal infection, made 
possible by a lowered resistance of the intestinal mucosa resulting from irradiation. 

The third dog, weighing about 6 kg., received an injection of 0.03 cg. of morphine and 
approximately g Holzknecht units of soft roentgen rays” in one hour and ten minutes. This 

ch, the greater part of the intestine being excluded. 
after exposure and its weight fell 250 gm. in ten days. 
I'wo weeks after the first exposure the gastric region was again exposed to g Holzknecht 
units under the same conditions as for the first irradiation. Complete anorexia ensued for two 


days and partial anorexia for a third day. The weight of the animal fell 500 gm. during the 
next nineteen days, when a third 


was directed to the region of the tol 


The animal did not eat for three day 


ar dose of roentgen radiation was given to the gastric 
region. During the next eight month 


abdomen was then given 14 Holzknecht units of roentgen rays" in two hours. This was again 
followed by anorexia tor two days. One hundred and fourteen days later the weight of the 
dog was 4 kg., but its appetite was good and its condition otherwise satisfactory. The entire 


the weight of the animal decreased soo gm. The entire 


abdomen was again irradiated, 22 Holzknecht units’ being given in one hour. The dog soon 


Mu 


W \ description of the generating apparatus was not given. The 

was I isured ins of past f i itino-cyanide. The color changes w termined in broad daylight 
i rding to the « id t i fB nverted ir Holzknecht 

Kocal-skin distat 2 ; hitration: 2 nium. The dose at the level of tl kin was estimated as 113 on the 
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became very ill, stopped eating, and bloody diarrhea developed; it grew weaker and su 
cumbed twenty-eight days after the fifth exposure. An extraordinary number of Taenia 
was found in the intestine, which did not contain feces or food particles. The peritoneun 
was normal. On microscopic examination the midgastric region showed marked atrophy of 
the glands; this atrophy involved particularly the chief cells and was held responsible for th 
progressive cachexia. 

The fourth dog, weighing 8.75 kg., received over the upper abdomen, including th 
stomach and part of the 3 betesdine, 20 Holzknecht units of soft roentgen rays!’ in sixty-tiv: 
minutes. This was followed by anorexia, bloody diarrhea and progressive emaciation; death 
ensued eighty-one days after irradiation. Necropsy revealed perforation with seropurulent 
peritonitis at the juncture of the anterior two-thirds and posterior third of the small in 
testine. The small bowel was filled with thick, adherent, mucopurulent material; the lai 
intestine did not contain pus. The glands of the pyloric region were normal, but those of th 
fundus were definitely atrophied. The chief cells appeared shrunken and some of the bord 
cells were vacuolated. The epithelium of a portion of the small intestine was desquamat 
In some segments the glands of Lieberkiihn were partly atrophied, and their epithelium wa 
flattened. In other segments marked atrophy of the glands was noted, but glands were con 
pletely absent from the region surrounding the perforation. Everywhere the interg] 
connective tissue showed extensive leucocytic infiltration, which extended into the m 
laris. 

The fifth dog, weighing 3.75 kg., received 20 Holzknecht units of soft ro entgen ray Ovel 
the upper part of the abdomen in one hour. Anorexia, vomiting, bloody diarrhea, and pr 
gressive emaciation for six weeks followed. The animal then recovered slightly, but remain 

cachectic and was killed at the end of three and a half months. The stomach appeared norma 
at necropsy, but microscopic examination showed slight atrophy of the glands, invol\ 


especially the chief cells. In the mucosa of the small intestine, near the juncture of the a1 
terior two-thirds and the posterior third, was a rounded ulcer 8 to 10 mm. in diamet 
undergoing cicatrization; this was surrounded by a zone of thickening and induration. T} 
small bowel contained a large number of Taenia. There was also slight atrophy of th 
testinal glands of Lieberkiihn and an increase of the interglandular connective tissue, with 


many migrating cells. The glandular atrophy was particularly marked in the vicinity of t! 
perforation. 


The sixth dog, weighing 17 kg., was irradiated? twice within fifteen hours over a larg 
portion of the abdomen, three weeks after having given birth to three pups. Forty h 
after the first exposure the animal refused food and was killed at the end of the third day 


The stomach contained about $0 c.c. of mucous liquid, and its inner surface was pale but 
otherwise normal. Microscopic examination did not reveal topographic disturbance of the 
glands, but the chief cells were shrunken and partially desquamated. About half of th 
parietal cells were swollen, vacuolated and free from granules. There was abundant e\ 
dence of diapedesis. The intestine contained only sticky mucus and many ‘Taenia. The 
testinal epithelium was flatter than normal and often separated from the stroma of the \ 
by abundant leucocytic infiltration and by masses of delicate interlacing filaments, probabl) 
fibrin. These changes were greatest in the loop of bowel in contact with the abdominal wall 
The glands of Lieberkiihn showed flattening of the epithelium, shrinking and indistinctne 
of cells, and swelling of nuclei and fragmentation of the tubules, some of which had con 
pletely lost their epithelium. There was also increase of connective tissue, leucocytic infil 
tration, and dilatation of the capillaries. The subglandular layer of lymphoid cells wa 
distinct, and the injured cells were scattered between the glands 


18 Filtered through 4 mm. of aluminium, at a focal-skin distance of 18.3 cm. 


19 Filtered through 4 mm. of aluminium, at a focal-skin distance of 18 cm. 
® Filter, 0.92 mm. of aluminium; focal-skin distance, 22 cm.; duration of exposure, 6¢ at 
dose for the two sessions, 70 to 75 Holzknecht unit 
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Krom these results Regaud, Nogier and Lacassagne concluded that the superficial epi- 
thelium of the gastric mucosa is not particularly sensitive to radiation, but that the epi- 
thelium of the fundus is more sensitive than that of the pyloric region; that irradiation may 
produce acute or chronic lesions according to the dose and the length of survival or observa- 
tion; that the lesions in the intestine induced by irradiation involve chiefly the villi, the 
glands of Lieberktithn and the lymphoid and connective tissues of the small bowel; that the 
epithelium first becomes detached from the villi, and the stroma shrunken; that the villi 
finally disappear, and that the glands of Lieberkihn appear most sensitive and can be made 
to disappear in a few days. 

GHILARDUCCI (Igi4 and 1g16) investigated the action of roentgen rays on the stomach of 
thirty-four rabbits, with and without preliminary ingestion of bismuth, on the assumption 
that the presence of this heavy metal in the stomach during irradiation would probably 
cause the generation of large quantities of secondary rays. Seventeen of the animals were 
exposed”! after bismuth ingestion, and seventeen others without bismuth. Sections from the 
stomach of each animal were fixed in formaldehyde or Muller’s fluid, with acetic acid added; 
they were imbedded in paraffin and stained with hematoxylin and eosin or with orange. 

Ulcerative or necrotic lesions in the mucosa of the stomach, plainly visible with the naked 
eye, were found in twenty-nine of the thirty-four animals. Perforating ulcers were observed 

instances. Such lesions occurred in all the rabbits exposed after the ingestion of 
1 and in twelve irradiated without bismuth. As may be surmised, the weight of the 


bismut 
ls was an important factor by its influence on the depth dose. Thus nine rabbits weigh- 


anima 


ing from 8so to 1,300 gm., irradiated after the ingestion of bismuth, showed gastric lesions 
and € oht control an mals of the al We oht al sO showed lesions. On the other hand, nine 


rabbits weighing from 1, to 2, gm., irradiated after the ingestion of bismuth, yielded 
but four positive results, and only three of the five control animals of corresponding weight 
showed gastric lesions. Gastric abnormality was found in all four rabbits weighing from 2,100 


to 2,500 gm. irradiated after the administration of bismuth, but in only one of the four ani- 
mals irradiated without bismuth. 


Necrosis of glandular tubules and areas of great destruction of the mucosa, down to and 


ometimes affecting the muscular layer, were found. In three instances the muscularis was 
destroyed, and the base of the u onsisted of newly formed connective tissue. With 
necrosis of the mucosa there were often scattered hemorrhages, especially in the smaller ani- 
mals. Moderate atrophy of the mucosa was almost constantly noted, especially in the rabbits 
rradiated after the ingestion of b th. This atrophy affected particularly the chief cells, 
but sometimes it affected the ent pithelium, and was present even when necrosis was 
absent. Many of the chief cells had undergone degeneration and disappeared. The parietal 
cells had suffered less. Leucocytic infiltration also was common. Ghilarducci regarded these 
changes in the gastric mucosa as due primarily to the direct effect of the rays on the epi- 
thelium of the gastric glands. He also postulated a possible stimulating action of irradiation, 
but his experiments do not furnish evidence of such action. 

Szeco and Rornui [g21) reported at length their experiments on the effect of roentgen 
avs on the functional activity of t tomach of one dog. A gastric fistula was made in the 
deepest portion of the fundus, and the condition was verified by repeated roentgenologic 
examination, which also served to reveal the exact position of the stomach. Esophagotomy 
was performed fifty-five days later. The general condition of the animal deteriorated for a 
time, but it lost only 1.1 kg. in weight. An ulcer on the right forepaw developed from the 
constant dripping of gastric secretion, and other exudative or scaly lesions appeared on the 

I tality of ys va tw , Wehnelt; the quantity, between 10 a inits (Kienbéck); the in- 
tw 2 i t it tw ny and twenty nut % niter, tw niland 4mm. 
! The tube w t n connection with an in- 
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face and neck, but these all healed within a month with the use of silver nitrate and balsam 
peru, and the body weight returned to normal. The possible mixture of bile and gastric 
juice was avoided by using only secretion free from bile. Cicatricial contraction of the esopha 

geal fistula was counteracted by manual dilatation. The nutrition and health of the dog was 
maintained at an approximately constant level by careful preliminary feeding tests and by 
uniformity in the experimental conditions. The animal, which was kept by itself and with all 
disturbing factors excluded, was given each morning, through the gastric fistula, 100 gm. of 
boiled meat, 250 gm. of ground bone, and 400 gm. of mashed potato. Each evening the 
cannula closing the gastric fistula was removed and the stomach washed and thoroughly 
evacuated through a tube introduced into the esophagus. Then three-fourths of a liter of 
water was given through a stomach tube passed into the esophageal fistula. The following 
morning, before the sham feeding and after the dog had been weighed and tamponed, a half 
pound of raw horse meat, cut into small pieces, was given piece by piece for twenty minutes. 
The dog was then secured firmly. The first drop of gastric juice appeared regularly five 
minutes after the feeding. The secretion was collected and divided into four portions: the 
first portion taken fifteen minutes after the flow started (twenty minutes after the beginning 
of the sham feeding) and the three other portions at intervals of one hour. The meat used 
for the feeding was then mixed with 100 gm. of bone meal and 400 gm. of potato flour and 
given the animal through the fistula. 

The gastric secretion, usually clear and colorless, was at times opalescent and rarely had a 
faint yellow tinge from the slight admixture of bile. The total acidity and free hydrochloric 
acid were generally determined with a fiftieth normal solution of sodium hydroxide, using 
dimethylamidoazobenzol and phenolphthalein as indicators. From the quantity of secretion 
and from the titration values for each sham feeding the amount of free and combined hydro 
chloric acid in milligrams was ascertained. The total chlorides were determined by the 
Volhard method.” Rennin was estimated chiefly by the method of Michaelis, and pepsin by 
the Fuls-Edestin and the sulphosalicylic acid precipitation method of Michaelis. Controls 
were used throughout for these estimations. The experimental conditions were carefull) 
checked over a preliminary period of two months. The dog was then irradiated,” the beam 
of rays being directed upward so as to include with certainty the fundic portion of the 
stomach, and the sham feeding, and the acid, pepsin and rennin estimations were repeated 
daily as before. The dog was irradiated a second time™ seventeen days, a third time forty 
seven days, a fourth time sixty-one days, and a fifth time® sixty-nine days, respectively, 
after the first irradiation. 

The acidity and the chloride and pepsin values of the gastric secretion did not vary from 
normal after the first two exposures to roentgen rays within the range of therapeutic dosage 
for man. The rennin showed no variation for twenty-seven days (nine sham feedings) after 
the first, and for ten days after the second irradiation; it then diminished slightly, but soon 
rose again and finally increased above the normal level. The dose of roentgen rays given at 
the third and fourth exposures was much stronger than that used for the first and second 
exposures and represented two or three times the limit of therapeutic dosage for man. Befor« 
each of these two irradiations the stomach was filled with barium meal “to produce second 


22 Always between 0.49 and 0.56 gm. for each 100 c.c. of gastric juice. 


*3 Technique of first irradiation: Symmetrie apparatus; self-hardening boiling water tube, with automatic 
filtration of 0.5 mm. zinc and 1.0 mm. aluminium; focal-skin distance, 23 cm.; size of field, 10 by 14 cm.; secondary volta 
100 kv.; secondary current, 2 ma.; 38 per cent of erythema skin dose at a depth of 3 cm. in 1 minutes. 
* Technique of second, third and fourth irradiations: Veifa~-Reform apparatus; Coolidge tube; filtration of 
and 3.0 mm. aluminium; focal-skin distance, 24 cm.; size of field, 6 cm. indiameter; parallel spark-gap, 21 cn 
2.§ ma.; second irradiation, 47 per cent erythema skin dose, at a depth of 3 cm. in 48 minutes; third irradiatior 
erythema skin dose, at a depth of 3 cm. in go minutes; fourth irradiation, 116 per cent erythema skin dose, at a 
in 120 minutes. 
** Technique of fifth irradiation, same as that of second, third and fourth, except that a filter was not u rat 


exposure, go minutes. Dose many times those previously given. 
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ary rays.” These third and fourth exposures were said to have been followed by an increase in 
the quantity of gastric secretion and a rise in the total and free hydrochloric acids, the pepsin 
and rennin. Szegé and Rother interpreted this as a manifestation of gastric stimulation by 
the rays. The increase was short-lived and the next sham feeding was followed by a propor- 
tional decrease below the previously normal level; this decrease in the quantity of secretion, 
in the total acidity and free hyd fojanan acid, and in the pepsin and rennin values was re- 
garded as evidence of injury to the gastric glands. The same effect of greater variation above 
and below the previous normal range of variation was observed after both the third and 
fourth irradiations (strong doses), but the gastric juice rapidly returned to normal. 

Szegé and Rother concluded that small doses of roentgen rays have no effect on the gastric 
secretion, but that very large doses cause transient increase, followed by a more lasting de- 
crease, in the quantity of juice secreted, in the total acidity and free hydrochloric acid, and 
also in the pepsin and rennin. However, gastric secretory function always returned to normal 
later. 

The fifth irradiation, given sixty-nine days after the first, consisted of a dose of unfiltered 
roentgen rays “‘scarcely compatible with life.” The dog rapidly became dejected and vomited 
all day through the esophageal fistula. There was bloody diarrhea and gradual emaciation. 
A second degree radiodermatitis appeared in the irradiated area. Ninety-nine cubic centi- 
meters of bile-colored gastric juice was collected in forty-five minutes; its total acidity was 
low and it did not contain free hydrochloric acid. The dog was killed by injecting chloroform 
into the heart. At necropsy the external field of irradiation was found to correspond with the 
greatest portion of the anterior and posterior walls of the stomach. The mucosa of the irradi- 
ated portion of the organ showed marked atrophy and numerous petechiae. The mucosa of 
the irradiated portion of the stomach was less than half as thick as that of the unirradiated 
portion, and this thinning of the mucosa affected the lamina propria, and the muscular and 
submucous coats. — for scattered rests, the epithelium of the excretory spaces had dis- 
appeared. Marked proliferation of the connective tissue was seen in the deep portion of the 


mucosa, giving it a sclerosed appearance. The acinous epithelium was atrophic and some of 


it had "Nei ther mother! 


nor delomorphic cells could be found in this epithelium, 
and lymphocyti 


90 was not present. The mucosa of several portions of the small 
intestine was absent, and there were extensive hemorrhages, but no changes in the serosa. 
The epithelium of such portions had disappeared completely; there was an accumulation of 
: and moderate proliferation of the connective tissue ex- 
tended from the muscularis mucosae. 

Ivy, Ornvorr, Jacospy and WuItLow (1923) investigated the effect of roentgen irradiation 
on the stomach of six dogs, on each on which a 
more weeks after the surgical const 


round cells on the denuded surface, 


1 Pavlov pouch had been prepared. Two or 
ction of this pouch, preliminary control determinations 


] uC e by the pouch were made for one or two hours. A 
test meal was then given to each animal and 


of the continuous secretion of gastric 


1 the gastric secretion collected hourly for four 


hours after the meal.2® Each hourly quantum of secretion was measured, titrated for free and 


total acidity, examined for peptic activity by the Mett tube method and analyzed for con- 


centration of chlorides. After from ten to twenty such control determinations had been made 
to ascertain the eal physiologic 


variation in gastric secretion, the Pavlov pouch of each 
litferent dose of roentgen radiation.2’ The beam of rays 
was directed so as to strike only the pouch and the overlying abdominal wall. It was impos- 
sible to exclude the spleen, but the intestine was excluded. 


animal except one was exposed to a 


\ test meal was given after each 


Che test meal consisted of 250 gm. of g it 

The smallest dos mploved was given as ¢ v.; 3 ma.; focal-skin distance, 30 cm.; e of field, 6 cm liameter; no 
hi - e, ? minu approximately 30 per « ! human erythem a dose, and I per fa aog erythen a dose). The 
largest dose is giv " I v.: ¢ma.;: foca nce, 30 cm.; filter, 1 mm. aluminium; size of field, 6 cm. in diameter; 
time, t ay at OS$ per cen t thema dose, and over 4 per cent of a human erythema lose 
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irradiation and the secretion was collected, measured and tested every other day for from 
three weeks to three months, before the animals were again irradiated. 

The normal variation in the interdigestive secretion of gastric juice was from 0.5 to 2.0 c.c. 
each hour, and in the total acidity, from 0.02 to 0.10 per cent. The authors were unable to 
find a dose of roentgen rays which increased the amount or the acidity of the gastric secre 
tion, but a large dose ** abolished the secretion, and only mucus was secreted by the gastric 
mucosa ten to fourteen days after irradiation. Free acid was absent from the secretion for a 
period of three weeks, but the acidity returned to normal after six weeks, although the quan 
tity of gastric juice remained 50 per cent below the normal. The secretion of pepsin also ce 
creased after large doses of roentgen rays, but not to the same extent as the secretion of acid. 
The chloride content of the secretion was not appreciably altered. Only half of the Pavloy 
pouch of one dog was irradiated, and the production of acid and pepsin ceased in the irrad 
ated portion; the unirradiated half of the pouch continued to produce acid. One dog died 
from acute roentgen “cachexia”; some of the others were killed from ten to fourteen day 
after irradiation. Petechiae and small ecchymotic hemorrhages were found in the mucosa of 
the Pavlov pouch of each of these animals. 

Ivy and his coworkers interpreted these results as due chiefly to the effect of irradiation 
of the gastric mucosa itself, but they believed that a general systemic effect may also have 
played a part in the depression of gastric secretion by large doses of roentgen rays. They ad 
ded that the gastric glands of the dog are 40 per cent more sensitive to irradiation than th 
salivary gland and less sensitive than the small intestine. 

The pathologic changes in the Pavlov pouch of the dogs were described by Dawson 
(1925), who stated that the changes produced by a single large dose and by repeated smalle: 
doses were identical. Fresh tissue from the pouch of each dog was fixed in formol-Zenker 
solution, and serial sections were stained with hematoxylin and eosin, iron hematoxylin, neu 
tral gentian, mucihematein, and polychrome methylene blue. The mucosa from the pouch 
of dogs that had received less than 155 per cent of a dog erythema dose, or three and one-halt 
times a human erythema dose, was normal, but the mucosa from the pouch of dogs that had 
received this or still larger doses showed definite pathologic changes. These were charactet 
ized by destruction of some of the epithelial cells, the mucous and neck cells being especiall 
prone to injury, but the chief and parietal cells also may be injured. The chief cells in th: 
superficial third of the mucosa had undergone cytolysis and the pepsin granules had been set 
free in the lumen of the injured glands. The parietal cells were more resistant. Some of th 
apparently intact chief cells were functionally inert, because free acid could not be detected 
in an irradiated pouch. Although petechial hemorrhages and hyperemia were present in the 
mucosa, it was impossible to determine whether the blood vessels or the gastric epithelium 
were affected primarily, or whether both were injured simultaneously. Infiltration of leuc 
cytes was not noted in any case. The fibroblasts showed some hypertrophy but no prolifera 
tion. All the pouches which subsequently recovered normal function were found histolog 
cally complete, but the mucosa of the regenerated pouches was only about half normal 
thickness. Phagocytosis was not observed, and there was little fibrosis in the repaired mu 
cosa. The parietal cells showed great variation in staining and in nuclear structure; som: 
were pale, with a pycnotic nucleus, while others stained densely and their nucleus showed a 
definite reticulum. 

MIESCHER | 1g2}3) tested the effect of re ventgen rays on the gastric secretion of a dog one 
and a half years old, weighing 22 kg. The first step was the surgical preparation of a Pavlov 
pouch, after which the animal was used for various physiologic experiments for some time. 
The dog was fed on a standard mixture consisting of 650 gm. of mixed chopped meat, wate! 
and bread. The proportion of these items was not specified but was always the same. The 


28 One and two-third times the erythema dose for the dog. 
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animal was kept in the same surroundings, and psychic disturbances were avoided by regular 
habits. The gastric secretion from the Pavlov pouch was collected by means of a tube which 
conducted the secretion to small paraffined glasses used for measurement and titration; these 
glasses were changed at intervals of a fourth to a half hour until the secretion stopped from 
three and a half to four and a half hours later. The secretion was always clear, faintly yellow, 
and contained small flecks of mucus which were removed with a fine hook. The total acidity 
and free hydrochloric acid were determined by titration with a twentieth normal solution of 
sodium hydroxide, and methyl orange and phenolphthalein were used as indicators. The con- 
centration of pepsin was ascertained by the method of Mett and by following strictly the 
recommendations of Nierenstein and Schiff. Determinations were made daily, at intervals 
of from two to four days or, sometimes, at still longer intervals; the experiment was con- 
tinued throughout a year. 
The entire region of the stomach, 

from the right and left sides to two preliminary irradiations”® (small dose) in order to accus- 
tom the dog to such exposure. Two days after the last preparatory exposure (May 1, 


verified by roentgenologic examination, was exposed 


1920) 
the region was irradiated through the left side with a dose of 1.0 Sabouraud, measured in the 
stomach, and the effect was followed closely during the next eight months. December 17, the 


region was irradiated from both sides, each side receiving 1.6 Sabouraud. 


The same dose 
was repeated January 7 and 28, and February 19, 1921 


21, each side being given 2.0 Sabouraud 


cic SCS 


During the first few days after each irradiation the dog was restless, nauseated and with- 
out appetite; several times food was vomited immediately and was immediately re-ingested. 
Diarrhea occurred on three occasions, but was never blood stained. As a rule these symptoms 
after irradiation. The two first preparatory irradiations 
were followed by slight variations in the quantity and acidity of the secretion; these were at- 


tributed to psychic factors. Three days after the first strong irradiation (May 1, 1920) the 


disappeared from two to seven day 


quantity of gastric secretion increased about 18 per cent and, except for a transient drop on 


d for almost fourteen days. The daily output of gastric 
juice then decreased to normal and below, but the quantity of secretion then increased pro- 
gressively for several months and remained permanently at a higher level than before ir- 
radiation. Gastric acidity decreased considerably soon after irradiation and then slowly re- 
turned to the pre-irradiation level or slightly above. 

lwo days after the strong irradiati 


the eighth day, the secretion increa 


yn given December 17, 1920, the quantity of secretion 
increased slightly, dropped on the fourth and fifth days, jumped to 130 per cent of the pre- 
irradiation level, then fell below thi 


nitial level, and irregular oscillations below the normal 
level continued for several days. After 


each subsequent exposure to a strong dose of roentgen 
rays there was a sharp increase in the quantity of secretion, followed by a drop below the ini- 
tial level, and this in turn was succeeded by irregular oscillations, with a gradual tendency 
to rise. Throughout the period of these repeated irradiations the secretory activity was be- 
low the normal level, but it returned to normal one and a half months after the last irradia- 
tion. 

The acidity fell sharply after each irradiation, and this drop was not preceded by any rise 
in the curve. The acidity then remained low for several days and gradually rose. After the ir- 
radiations were stopped acidity returne 1 


| ed to normal more rapidly than the daily output of 


The roentgen ra wer asured by t iphic method of Kienbdéck. The striy graphic paper, protected 
i rubber finger cot, wer ntre i nt t | Vv gastric pouch, and the dosage st itions made by means of these 
\ r k ( t Sabouraud past | ition was carried out with a self-harder ng-water tubs , operated 
n ¢ with a Sy iivalent to a parallel spark-gap of f1 to 35 cm. between points. 
nte 2.2 ft filtrat ft aluminium; the focal-skin distan¢ ind the si f the fields 
20 « Wit t Sa aud dose was stated t pond to about one-third of an 
| \ 
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secretion. The pepsin was but slightly influenced by the early irradiations, and it reacted 
slowly to subsequent exposures, but the reaction was always downward. After the third 
strong exposure the pepsin value remained little above zero until the irradiations were dis 
continued, when it gradually mounted toward the normal level. This regeneration was more 
sluggish than both the secretory output and the acidity. 

Miescher warned against the conclusion that the rise in gastric secretion immediately fol 
lowing irradiation should be regarded offhand as a result of direct stimulation by the rays. 
Also that the depressor effect on gastric acidity cannot be maintained indefinitely, because 
the stomach seems to acquire a certain tolerance to irradiation. He made the interesting 
observation that a traumatic ulcer, which had formed at the point of union between the 
gastric fistula and the skin and which had increased steadily in size, healed after two irradia 
tions had depressed gastric acidity to a low level. 

TsuKAMorTo (1924) irradiated the hepatic region of many rabbits in order to ascertain the 
effect of roentgen rays on the liver and on general metabolism. The irradiation was carried 
out through two opposite fields, and the dose varied between 100 and 400 per cent at the 
surface, or between 135.4 and $41.6 per cent at a point midway between the two surfaces. 

One rabbit was exposed four times® at intervals of one or two weeks for thirty, forty, fifty, 
and sixty minutes, respectively, and was killed eighteen days after the last irradiation. One 
animal was exposed four times at intervals of from two to sixteen days for forty, fifty, sixty, 
and ninety minutes, respectively, and died one day after the last exposure. One rabbit wa 
irradiated® twice at intervals of nine days for ninety minutes and died eleven days after the 
second exposure. The hepatic region of two rabbits was irradiated* once through each of the 
two fields for one hundred twenty minutes, and the animals were killed thirteen and eighteen 
days later, respectively. In one rabbit, each of two opposite fields corresponding to the region 
of the liver was exposed to roentgen rays* for 160 minutes, and the animal died nine day 
later. One rabbit was irradiated® through each of two hepatic fields for forty minutes twice 
with an interval of four days, and died seven days after the second exposure. One rabbit was 
irradiated once in a similar manner for eighty minutes and died twelve days later. One rab 
bit was irradiated once* through a field over the thorax and a second field over the thigh. 
Each field was exposed to the rays for eighty minutes, and the abdomen and neck were car¢ 
fully shielded. The animal died nine days afterward. The hepatic region of three rabbits was 
irradiated® through two opposite fields, each field being exposed for eighty minutes. The 
animals died ten, ten, and eight days later, respectively. One of these three animals was given 
an intravenous injection of 10 per cent grape sugar solution two hours before death. The 
hepatic region of two rabbits was irradiated® once for eighty minutes through each of two 
opposite fields, and the animals died twelve and thirteen days later, respectively. 

Clinical manifestations of gastric irritation or injury were not mentioned. Whether 
radiation was directed to the liver or to the thorax and thigh (with liver and stomach shield 
ed), the stomach of all the rabbits showed marked pathologic changes consisting of ulcera 
tion and hyperemia of the mucosa, degeneration of peptic glands, infiltration of the stroma 
with leucocytes and plasma cells, increased mitosis in the glandular epithelium which had not 
been destroyed, and sometimes proliferation of connective tissue. The ulcers in the gastric 
mucosa of some of the animals were round and their margins sharply defined, but other ul 
cers in the stomach of the same animals were irregular, sometimes extending to the serosa, 


% Voltage equivalent to a parallel spark-gap of 39 cm.; focal-skin distance, 23 cm.; radiation filtered t 
zinc; 2 ma.; size of fields, 6 by 8 cm. 

8 Voltage equivalent to a parallel spark-gap of 45 cm.; focal-skin distance, 23 cm.; radiation filt 
zinc and 3 mm. of aluminium; 2 ma.; size of each of the two fields, 6 by 8 cm. 

4 Voltage, 180 kv.; focal-skin distance, 30 cm.; radiation filtered througho.s mm. of copper and 1 mm. of a 
rent 4 ma. 

Coolidge tube; 180 kv.; focal-skin distance, 30 cm.; rays filtered through 0.5 mm. of copper and 

current 4 ma. 
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and appearing only as an accentuation of changes in other parts of the organ. The pylorus 
was occasionally swollen and edematous. Some of these ulcers were covered with or sur- 
rounded by blood-stained or blood-streaked mucus. In animals exposed to strong doses of 
roentgen rays the gastric mucosa was punctuated with fine capillary hemorrhages. The 
stomach of the rabbit which had been irradiated over the thorax and thigh showed thicken- 
ing of the pylorus, a small shallow ulcer on the lesser curvature and several small, scattered 
er of the mucosa. 
Portis and ArENs (1924) tested the effect of short wave-length roentgen rays on the gas- 
tric secretion of two dogs.*® From tw 


two to four weeks after the surgical preparation of a Pav- 
lov pouch in each dog, preliminary determinations of the gastric secretion were made one 
hour before a test meal consisting of 200 gm. of raw meat, $0 gm. of toast or bread, and 250 
c.c. of milk; the secretion was collected hourly for four hours after the test meal. The dogs 
were given a bone to chew on twice a week. The amount of gastric juice collected each hour 
was measured, titrated for free and total acids with 40 per cent sodium hydroxide;*? the pep- 
tic activity was ascertained by the Mett method, but chloride determinations were not 
made. The gastric secretion of one dog was collected twice daily for fourteen days, after 
which a field 14 by 14 cm. over the thorax was irradiated on three successive days, the stom- 
ach being excluded from the field of 
for from three to four weeks, after 


lower part of the abdomen (the st 


rradiation.** The gastric secretion was then collected 
which the same dose of roentgen rays was given to the 

ach again excluded). After another interval of three 
weeks the Same dose of roentgen ra ation was given to the region of the stomach on three 
successive day 


After the same preliminary control determinations of the gastric secretion of the second 


one-third of which had been given to the first dog on 
each of three iccessive day s, was adminis 


dog, the same dose of roentgen ray 


tered in one day to the thorax (the stomach ex- 

cluded); the dose was repeated three weeks later. After an interval of four weeks the same 
part of the abdomen, with the stomach excluded, and 

was repeated over the gastric region after another interval of four weeks. Before each expo- 
sure the secretion from the fasting 


dose was given 1n one day to the 


tomach was collected; then the same test meal was given 
and the same determinations of the gastric secretion were made subsequently. 

Irradiation of the thorax of the first dog produced essentially no effect on the free hydro- 
ure of the lower part of the abdomen caused a marked 


while exposure of the gastric region alone caused an 1m- 


chloric acid and total acidityv.*® Exp 
decrease in the free and total acidity, 
mediate, sharp rise in total acidity | free hydrochloric acid, followed promptly by a grad- 
ual decrease to, or nearly to, com] achylia. Substantially the same results were obtained 
in the second dog, except that th 


t irradiation was followed by a slightly more definite 
rise in the total acid and free hyd 


loric acid levels, and that the decrease which followed 
the third irradiation was more ray Little effect on peptic activity was noted after irradia- 
tion of the thorax or lower part of the abdomen, but it was depressed after direct irradiation 
of the stomach. The decrease in pepsin did not become evident until after the acid had 
dogs was influenced slightly after each exposure, but 


1ed to normal. Neith log lost anv weight during the four months of the ex- 


diminished greatly. The appetite of 1 


it soon retur 


pe riment. 


Broc Q, SOLOMO? and OuURY 24 tudied the effect of direct irradiation of the stomach 


on the gastric function of dogs. | anesthesia with morphine and chloroform and with 


careful asepsis, they made, in of three dogs, a median, supraumbilical, laparotomy 


Age a Ww 
i 
stance, cm.,; filter, 8 mn pper over I mm. 
units (total of the three expos 
tt 10 ¢ pth, 4¢ i sity 
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incision § to 6 cm. long, and caught with a clamp the greater curvature of the stomach 
at its most prominent point. A second incision, 1 to 4.6 cm. long, was made through the 
abdominal wall about 3.0 cm. to the left of the first incision, and the portion of the stom 
ach held by the clamp was brought out through the second incision; the median laparo 

omy incision was then closed; the portion of the stomach protruding through the smaller 
incision to the left was sutured to the margin of the skin on each side, and a small opening 
to § mm. was made in the gastric wall at this point. This yielded a perfectly continent orifice 
and yet gave ready access to the cavity of the stomach. As a test meal 250 c.c. of milk wa 


used for one of the dogs; the other two received 200 c.c. of water and 50 gm. of chopped meat 
The first test meal was not given until eight days after the operation, and all test meals wert 
withdrawn one hour and forty-five minutes after ingestion by means of a soft rubber cath 


eter introduced into the stomach through the fistula. 

Dog 3: Operation was performed November 7, 1923. November 12, the total acidity wa 
g1;*° the free hydrochloric acid was 0. November 21, the total acidity was 200, the free hydr« 
chloric acid was o. December 7, the gastric region was irradiated.*! A test meal given t 
minutes later showed total acidity 296 and free hydrochloric acid 36. December g, the tota 
acidity was 161, and the free hydrochloric acid 21. December 13, irradiation" was agai 


applied. December 19, the total acidity was $7, the free hydrochloric acid o. December 26, 
the total acidity was 62 and the free hydrochloric acid 

Dog 4: February 4, the total acidity was 474 and the free hydrochloric acid 125. The animal 
was first irradiated® February 8. February 9, the total acidity was 631 and the free hydr 
chloric acid o. February 14, the second irradiation" was given and February 22 the third; 
March 6, the total acidity was $11 and the free hydrochloric acid 277. March 10, the fourth 
irradi ation*! was given and March 13, the fifth. March 13, the total acidity was $47 and th 
free hydrochloric acid 66. March 16, the sixth irradiation"! was given and March 20, th 
seventh. April 3, the total acidity was 394 and the free hydrochloric acid o. May 1, the tota 
acidity was 365 and the free hydrochloric acid 14. 

Dog 5: May 17, the total acidity was 170 and the free hydrochloric acid 52. May 18, th 
first irradiation* was given. May 19, the total acidity was 2so and the free hydrochloric a 


7. May 24, the total acidity was 260 and the free hydrochloric acid 153. May 25,th 
irradiation* was given. June 6, the total acidity was 120 and the free hydrochlot 
June 12, the total acidity was 118 and the free hydrochloric acid 24 


Although the dogs were in equally good health, the gastric chemism was quite different at 
the outset (dog 3, achlorhydria; dog 4, hyperchlorhydria; dog s, normal hydrochloric acid 
ity), and irradiation had a different effect in each animal. In dog 3, hydrochloric acid, which 


was absent at first, appeared in the gastric secretion for a short time and again disappeat 
In dog 4, the free hydrochloric acid fell sharply soon after irradiation, then fluctua 
and finally dropped to zero or near the zero point. In dog s, the free hydrochlori 
creased after irradiation, but later decreased greatly. In all three dogs irradiation was | 


t 


lowed by a rise in total acidity and by a subsequent drop below the initial level. Brocq, Sol 
mon and Oury concluded that the effect of direct roentgen irradiation of the stomach ts t 
diminish the acidity of the gastric secretion. They mentioned the point that dé much 


stronger than those used in the treatment of human beings were used, but that sti 
were necessary to influence the gastric secretion of the dogs. 

Ivy, McCarruy and Ornporr (1924) studied the oF etn gastric secretion of 1 
radiation of the thorax and abdomen, with the stomach excluded. Eleven dogs” wer« 
for this purpose, and the surgical preparation of the Pavlov pouch, as well as the pr 
radiation and post-irradiation tests of gastric secretion, were conducted as in their eat 

#0 The values of total acidity and free hydrochloric acid were given in n ral 


41 1000 R units (Solomon Dog in lorsal position. Other techr al factors were tr 


4 Age and weight not stated 
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vestigation of the action of direct roentgen irradiation of the stomach. In two animals, 1 mg. 
ation, and again during the period of anorexia following 
irradiation, in order to ascertain if the gastric secretory mechanism itself was involved. Ne- 


cropsy was perroren don all but one of the animals that died. The i 


of histamin was injected before irrad 


ntestine was examined 
microscopically. 


The left thorac 1¢ wall of two dogs w th P a\ lov pouch was exposed once to roentgen ray s8 


for seven minutes. Thirteen or fourteen days later the skin peeled and a shallow ulcer ap- 
peared, which persisted for about two n Piss without healing. The irt 
symptoms, and the gastric secretion wa: 

Che lower right side of the abdo 
minutes 1n one 


‘adiation did not cause 
not altered during the two months that followed. 
of two other dogs was irradiated once, thirty-seven 
dog and thirty minutes in the other. Irradiation was followed by early vomit- 
ing, anorexia, and, in one dog, by rhea. The gastric secretion of one animal diminished 
i none was produced between the fifth and tenth days. 

ed and increased slowly with return of appetite. The free hydro- 

ninished, but such chemical variation was not great. 
Pavlov pouch of the second dog for eleven days after ir- 
radiation; it then reappeared and gradually returned to normal by the twentieth day, with 
return of appetite. The free hydrochloric acid and the total acidity diminished one-third in 


to normal. In spite of the tendency of the appetite to 


greatly four days after irradiation a1 


secretory function re appear 
chloric acid and the total acidity also dit 


Gastric secretion did not form in th 


thirteen days and then slowly rett 


recover and of the stomach to recover its secretory activity, the animals a ne 
and cachectic, and died twenty-three and fifty days, respectively, after exposure. This de- 
cline was accompanied by renew 


d progressive anorexia and by hens duane in 
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controlled acid stimulation of the intestine caused by absence of the neutralizing effect of 
pancreatic juice. The gastric secretion of most of the animals receiving strong doses increased 
for one or two days after irradiation of the extragastric portion of the abdomen, but after 
this the secretory activity diminished more than when the stomach was directly exposed. 
This secretory depression was attributed chiefly to the anorexia induced by irradiation, and 
the initial increase in secretory activity either to increased irritability of the intestinal mech 
anism concerned in gastric secretion, or to a reflex spasm of the pylorus from injury or irrita 
tion of the intestinal mucosa. 

DierericH and Rost (1925) studied the action of roentgen irradiation of the upper and 
lower parts of the body of two dogs, with the gastric and hepatic regions shielded from the 
rays. They also hoped to determine the relationship between any disturbance in gastroin 
testinal chemism caused by irradiation and radiation sickness which they had often noted 
after irradiation of the head. Gastric and duodenal fistulas were first prepared, and the ani 
mals protected from psychic disturbances. As a test meal the animals received, after fasting, 
100 gm. of chopped meat, and the gastric secretion was obtained by opening the cannula a 
half hour and one hour after the test meal. The hydrogen ion concentration was determined 
according to Michaelis, and the pepsin according to Volhard. The fluid contents of the duo 
denum were examined after injecting into the efferent loop of the duodenum either Witte’s 
peptone 1:30 or 30 c.c. of 25 per cent hydrochloric acid. With Witte’s peptone a strong ex 
cretion of bile with the pancreatic juice was obtained, while hydrochloric acid yielded al 
most pure pancreatic juice, with only a slight admixture of bile. The hydrogen ion concen 
tration of the bile and pancreatic juice, which was obtained free from food or gastric secre 
tion, was determined by electrolytic methods, and quantitative estimation of the trypsin was 
made by the method of Volhard. 

For irradiation the animals were placed on the back, with legs extended, and secured in 
this position. The head, gastric region and lower portion of the abdomen were exposed to 
roentgen rays* at intervals of from four days to approximately three months; only one field 
was irradiated at each session. The hypogastric region of one dog was exposed September 27, 
and October 2 and 26, 1923, to surface doses of 41, 62, and 83 per cent, respectively, and the 
head February 19, 1924, to a surface dose of 206 per cent. The head of the second dog was 
exposed July 18 and 25, 1923, to surface doses of 42 and 204 per cent, respectively, and the 
gastric region September 23 and December 9g, 1924. No change clearly attributable to ir 
radiation was found in the total and free hydrochloric acids of the gastric secretion after ex 
posure of the head, gastric or hypogastric region, and the same was true of the hydrogen ion 
concentration of the duodenal fluid and the trypsin. 

Radium. WERNER (1907) studied the action of radium on the gastric mucosa through a 
laparotomy incision made under ether anesthesia. A capsule of radium*® surrounded by a 
rubber finger cot and sterile gauze was placed against the serosa of the anterior wall of the 
stomach of two rabbits and maintained in position for thirty minutes. The animals were 
killed three and five days, respectively, after irradiation. In the dog killed five days after ex 
posure there was degeneration, vacuolization and nuclear disintegration of the epithelium 
lining the glands of the part of the stomach exposed to radium, but such degenerative changes 
were not found in the surface epithelium. Werner concluded that the glandular epithelium is 
more sensitive to irradiation than that covering the surface of the mucosa. 

Devpet, HErRReENscHMIDT and Mocavuor (1g09) investigated the action of radium on the 


stomach of four dogs.* The radium unit consisted of 0.05 gm. of pure radium bromide in a 
48 Neo-Intensive apparatus with Coolidge tube operating at from 180 to 200 kv. measured with the v 

to 145 kv. measured spectrographically; filtration of 0.s mm. of zinc and 3 mm. of aluminium; size of field, 

intensity of current, 2.5 to 3.0 ma.; focal-skin distance, from 25 to 30 cm. Surface dose at different sessions fron 

cent; depth dose at 8 cm. from 24 to 126 per cent. 
49 The quantity of radium and the character and thickness of the capsule containing it were not mentior 


50 The age, sex and weight of the animals were not given. 
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cylindrical glass tube within a hermetically sealed tube of silver 0.5 mm. thick. The radium 
was at one end of the tube, and while its theoretic activity was 2,000,000 its useful activity 
was only 10,400. The other end of the container was equipped with a ring, by which it was 
fixed to the wall of the stomach; thus the end containing the radium was free to move 
in a circle around the point of attachment, which was near the juncture of the upper two- 
thirds and the lower third of the greater curvature, toward its anterior aspect. Gastrotomy 
was performed twice on each dog: one to place the radium tube, and the other in twenty- 
four hours to withdraw it. The animals were killed twenty-four hours, eight days, fifteen 
days, and five weeks, respectively, after irradiation. 

Twenty-four hours after exposure there were no macroscopic lesions aside from the opera- 
tive incision; there was, however, a diminution in the number and height of the rugae around 
the point of attachment of the radium tube. Eight days after irradiation six points of ec- 
chymosis were noted in a zone 3 cm. in diameter corresponding to the site of the radium tube. 
Fifteen days after irradiation the mucosa in the prepyloric region was gray; that in the car- 
diac region was pink and characterized by smaller folds. About 2 cm. from the site of the 
radium capsule, on the pyloric side, a semilunar band 6 to 7 cm. long and I to 2 cm. wide ex- 
tended transversely to the axis of the stomach. The mucosa in the region of this band was dull 
and showed a fine hemorrhagic stippling, in which was a sharply defined ulcer 4 mm. in di- 
ameter, with a yellowish-gray base, on the posterior aspect of the organ. At a short distance 
was a small yellowish granule. Five weeks after irradiation there was a zone of hyperemia 7 
by 1.5 cm., and 3 cm. distant from the site of the radium capsule, on the cardiac side. The 
folds of mucosa in this zone were broad, low and edematous, and were characterized by 
hemorrhagic stippling, especially between the folds and around the patches of superficial 
necrosis. These lesions could not possibly be due to simple trauma. The site of the lesions in 
the different animals, toward the pylorus in one and toward the cardia in the other (with re- 
spect to the site of the radium tube), indicates that the tube did not rotate around its point of 
attachment, but assumed a proximal or distal position, according to the manner of its intro- 
duction. 

Paraffin sections®! of the stomach of each of the four dogs were stained with hematoxylin, 
amantia-eosin, mucicarmine, and Podwyssotski stain. Twenty-four hours after irradiation, 
in the region underlying the radium tube and as far as 3 cm. from it, the surface epithelium 
and that which lined the crypts was normal, except that the nuclei were stained more deeply 
than normal. The glandular tubules also were normal, but there was hypertrophic thickening 
of the interglandular connective tissue, with a few migrating cells. The muscularis also was 
normal, but the submucosa was greatly thickened by serous infiltration, which might pos- 
sibly have been due to surgical trauma. The capillaries were dilated, and interstitial hemor- 
rhages were noted here and there. Eight days after irradiation only the operative lesions 
were found at the site of the radium capsule, but 2 cm. distant there was a small hemorrhagic 
extravasation under the surface epithelium, around the mucous calices of the glands. The 
only other pathologic change was dilatation of the vessels. The three coats of the gastric wall 
were quite normal 3 to 6 cm. from the site of the radium capsule. 

Fifteen days after exposure the lesions in the stomach were limited to a dull semilunar 
band, with hemorrhagic stippling, most marked around a small ulcer 4 mm. in diameter. The 
volume of the glands in the zone of dullness and stippling away from the ulcer was diminished 
by rarefaction of the chief cells, and the interglandular tissue was increased by fibroblastic 
hyperplasia and by moderate leucocytic infiltration. The parietal cells at the bottom of the 
glandular tubules were increased in number, and the mucous cells of the crypts tended to re- 
semble the parietal cells by their affinity for amantia-eosin. Some of the nuclei had disin- 
tegrated. The ulcer corresponded to the position of the radium. Even at 1 cm. from it the 
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crypts were obliterated, and 2 to 3 mm. from the ulcer the glandular coat was thinner than 
usual. At the level of the ulcer, which was lined by young connective tissue infiltrated by 
polymorphonuclear leucocytes, the muscularis mucosae was broken and the submucosa 
slightly edematous. From the normal portion of the mucosa toward the ulcer the mucous 
cells were gradually replaced by acidophil cells, which increased in number, became vacuo 
lated and secreted less and less mucus. The glands became true cavities, well apart, and were 
reduced to mere hollow shells lined with swollen and vacuolated, low cubical or crescent 
shaped epithelial cells. The parietal cells predominated in number, volume and situation. 
The epithelium was absent from some of the glands, which sometimes opened out widely, 
while others were full of desquamated and vacuolated epithelium, with lightly staining nu 
clei. There was no sign of phagocytosis. 

Five weeks after irradiation the hemorrhagic zone represented a broad band of epithelial 
destruction with beginning regeneration, and the margins were sharply defined. The border 
of the ulcer was composed of papillomatous folds of epithelium rising above the surrounding 
surface or showing infundibula of bizarre shape, all lined with high mucous cells. The glan 
dular tubules underlying the edge of the ulcer had all formed recently. The mucosa } mm. 
away from the villous border was wholly normal. The papillae and crypts were lined en 
tirely by mucous cells deeply stained with mucicarmine. The newly formed glands were 
lined with cells which still gave the reaction of mucous cells, and numerous mitotic figures 
were seen in the advancing edge of mucous cells. Half of the base of the ulcer, composed of 
young, vascular, connective tissue infiltrated by leucocytes, rested on the submucosa; the 
other half rested on the muscularis. This connective tissue proliferation was a more promi 
nent feature than it was fifteen days after irradiation. The vessels in the muscularis and sub 
mucosa were dilated. 

Delbet, Herrenschmidt and Mocquot summarized their data by saying that the three 
varieties of cells of the gastric mucosa are influenced differently by penetrating radium rays; 
that the chief cells may secrete mucus for a time and then disappear; that the parietal cell 
undergo hypertrophy, replace the chief cells, lose their zymogen granules, but remain acide 
phil and slowly disappear; that the mucous cells abound, later lose their property of secreting 
mucus and disappear; that the chief cells are the most, and the mucous cells the least, sen 
tive to radiation; that while the chief cells are undergoing degeneration, the parietal cells and 
the interglandular connective tissue behave as if stimulated, and that their results tended t 
establish the fact that the radiosensitiveness of each variety of cell is characteristic of or 
specific to it. 

Lazarus-Barlow (1922) irradiated the entire body of twenty frogs, twenty-eight rats, tif 
teen rabbits and nine cats with § gm. of hydrated radium bromide. A description of these ex 
periments will be found elsewhere (see page 10). 

In proportion to the exposure or survival after exposure the epithelium of the secretin 
portion of the stomach of all the animals showed a progressive tendency to mucoid degenera 
tion, disintegration, and desquamation, with vesiculation of its nuclei. In pronounced casi 
the secreting and investing epithelium had disappeared almost completely, and the mucosa 
ultimately consisted of a gelatinous, mucoid or edematous, poorly cellular stroma, with 
hemorrhagic extravasation. Masses of chromatin, probably representing mitosis, were 0: 
casionally found. Goblet cells were absent or few. Little mucus formed in the less sever 
cases, but there was a large amount when exposure or survival after irradiation had been pro 
longed. Regardless of the duration of exposure, the destruction was greatest when the 
vival was longest. 

Analysis of Experimental Data 

Roentgen Rays. The results of the foregoing experiments may appear slightly con 

fusing because the technical conditions varied with the point of view underlying the 
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experiments and because irradiation was seldom confined to the stomach, but gen- 
erally included a greater or smaller portion of the intestine and other organs, such 
as the spleen, liver and pancreas. In at least two cases (Szeg6 and Rother, Miescher) 
the investigation was conducted on a single dog, while in the others control experi- 
ments were not uniform. Regaud, Nogier and Lacassagne (1912) were apparently 
the first to investigate, experimentally, the action of roentgen rays on the digestive 
tract. So far as the stomach is concerned, their studies indicate that the epithelium 
of the gastric mucosa is only moderately sensitive to irradiation, less so than that of 
the small intestine; that the epithelium of the gastric fundus is more sensitive than 
that of the pyloric region, and that acute or chronic lesions may be produced accord- 
ing to the dose and the length of survival or observation. These conclusions have, in 
the main, been sustained. A careful review of the doses of roentgen rays, the num- 
ber of separate exposures, the intervals between them and the period of survival or 
observation following them indicate that single small doses, that is, doses within the 
therapeutic range for human beings, have no effect on the quantity or quality of gas- 
tric secretion. Szeg6 and Rother (1921) stated that small doses have no effect on 
gastric secretion, and Ivy, Orndoft, Jacoby and Whitlow (1923) asserted that they 
were unable to find any dose the effect of which was to increase the secretion of gas- 
tric juice. Szeg6 and Rother claimed and submitted data to show that large doses in- 
crease the daily output of gastric juice, but this increase was of short duration and 
may well have been associated with the presence in the stomach of barium with 
which the organ had twice been filled before irradiation. It is unfortunate that these 
experiments should have lost so much value by being conducted on a single animal. 

The experiments in which the action of radiation on the daily output of gastric 
secretion is mentioned show that the general effect of strong doses® of roentgen rays 
on the stomach is to decrease the daily output of gastric juice, the total and free 
hydrochloric acids and the pepsin content of the secretion. In the experiments of 
Szegd and Rother (1921), Miescher (1923), and in some of those of Ivy, McCarthy 
and Orndoff (1924), the quantity of gastric secretion increased shortly after strong 
irradiation and continued irregularly for from a few days to two weeks. After this 
the quantity of juice secreted fell below normal, oscillated above and below this 
low level for a time, and then slowly returned to or slightly above the preirradiation 
level. Each succeeding exposure caused a similar reaction, but after from two to four 
exposures the immediate rise in secretory activity following exposure did not reach 
the initial normal level and the succeeding fall was lower and lower. The early, 
transient increase in the quantity of secretion noted by Szeg6 and Rother (1921), 
Miescher (1923), and Ivy, McCarthy and Orndoff (1924) after large doses® of 
roentgen rays 1s not easy to explain; nor is it less difficult to reconcile this observa- 
tion with the inability of Ivy, Orndoft, Jacoby and Whitlow to cause a similar in- 
crease by any arrangement of dosage; according to them large doses always pro- 
duced secretory depression or abolished the secretion altogether. 

The belief of Szeg6 and Rother that the immediate transient rise in gastric secre- 
tion observed by them was a manifestation of gastric stimulation by the rays rests 
on an insecure foundation. Miescher was careful to warn against such an assump- 
tion, and his warning is emphasized by the experiments of Ivy, McCarthy and Orn- 
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doff (1924). The object of these experiments was to ascertain the effect on gastric 
secretion of irradiation directed to the thorax or to the lower part of the abdomen, 
with the stomach excluded. Irradiation of the thorax (stomach excluded) had no 
effect on gastric secretion. Irradiation of the right lower part of the abdomen (sto 

mach excluded) of two dogs caused the output of secretion to diminish, without any 

preliminary rise. In seven dogs irradiation of the abdomen was followed in five by an 
increased secretion of gastric juice for two days, after which the amount fell below 
normal. Moreover, these authors pointed out that the decrease in secretory output 
after extragastric, abdominal irradiation was greater than after direct irradiation of 
the stomach. In view of such results, it is impossible to accept Szegé and Rother’s 
hypothesis that direct stimulation of the secretory cells of the stomach by the rays 
accounts for the transient increase in gastric secretion after irradiation. The explana 

tion advanced by Ivy, McCarthy and Orndoff is nearer the mark, as according to 
them the initial increase in secretory activity is due either to increased irritability 
of the intestinal mechanism concerned in gastric secretion or to a reflex spasm of the 
pylorus from injury or irritation of the intestinal mucosa. The majority of the ani 

mals used in the foregoing experiments suffered varying degrees of gastric and in 

testinal injury, as is shown by the more or less severe clinical symptoms that followed 
irradiation, such as anorexia, nausea, vomiting, diarrhea (sometimes bloody), loss of 
weight, cachexia and death. Several of the experiments also furnish ample evidence 
of intestinal injury. In all probability, the initial and transient increase in gastric 
secretion is to be regarded as an effort on the part of the secreting cells to counteract 
the noxious influence of the rays, such effort appearing during the early phase of 
reaction, to disappear and be replaced by secretory depression. 

Nearly all the experiments agree in showing that irradiation causes the total 
acidity and free hydrochloric acid to diminish, and to remain low for a time. Later 
the total and free acids return to normal. The depressing effect varies in degree and 
duration according to the dose and apparently also according to the status of the 
acidity before irradiation. Brocq, Solomon and Oury (1924) pointed out that in one 
of their dogs hydrochloric acid, which was absent from the gastric secretion before 
irradiation, appeared for a short time after exposure to roentgen rays. Miescher 
(1923) made the interesting observation that a traumatic ulcer, which had formed at 
the point of union between the gastric fistula and the skin and which, before irradia 
tion, increased steadily in size, healed after two exposures had reduced the acidity 
of the gastric juice to a low level. This may well ory the healing action of radia 
tion on peptic ulcer. (Clinical considerations, page 35.) 

The experiments in which the behavior of ceeades * was observed all show that pep 
sin is not easily affected by irradiation. Repeated exposure of the stomach is neces 

sary before any appreciable change in the pepsin is produced. This indicates that the 
cellular mechanism responsible for the secretion of pepsin is more resistant than the 
cells which secrete or elaborate the gastric acids. However, strong, and especially 
repeated, irradiation causes the pepsin to diminish greatly. The diminution lasts 
longer and the regeneration is slower than is the case with total and free hydrochloric 
acidity and daily output of secretion. That the peptic depression may be related to 
the acidity of the secretion was suggested by Portis and Arens, who pointed out that 


%8 The first step in the experiments was the surgical preparation of a Pavlov pouch 
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the decrease in pepsin does not become apparent until after the acid has diminished 
greatly. In the absence of more specific and conclusive data the point must remain 
unsettled. Moreover, the peptic activity of the stomach is influenced only by direct 
irradiation of the organ; Portis and Arens remarked that little effect on peptic activ- 
ity was noted after irradiation of the thorax and lower part of the abdomen. This is 
corroborated by Ivy, Orndoff, Jacoby and Whitlow who, having irradiated only a 
half of the Pavlov pouch of one dog, found the production of acid and pepsin to 
have ceased only in the irradiated half. 

Regaud, Nogier and Lacassagne (1912), Ghilarducci (1916), Szegd and Rother 
(1921), and Dawson* (1925) included in their report a description of the pathologic 
changes in the stomach and intestine. These descriptions show that strong doses of 
roentgen radiation act on the stomach by causing degeneration of the gastric epithe- 
lium. The chief cells appear more vulnerable than the parietal cells, but, according 
to Dawson, some of the chief cells that appear to have preserved their histologic 
integrity are functionally inert. The epithelial cells undergo vacuolation and cytoly- 
sis, and the pepsin granules are set free in the lumen of the injured glands. Such 
acute cellular degeneration is accompanied by hyperemia or petechial hemorrhages 
in the mucosa, and by leucocytic infiltration. Ghilarducci has shown that even severe 
ulceration to the extent of perforation may be produced. Later the interglandular 
connective tissue increases irregularly, and groups of glandular tubules are crowded 
together and so separated from other groups as to give an appearance of islands of 
tubules. The proliferation of connective tissue extends deeply into the mucosa, giv- 
ing it a narrow, sclerosed appearance. Szeg6 and Rother stated that the mucosa of 
the irradiated portion of the stomach was only half as thick as that of the unirra- 
diated portion, and that such sclerotic atrophy affected the lamina propria, the 
muscular and submucous coats. Dawson did not observe any infiltration of the mu- 
cosa by leucocytes, and the fibroblasts showed hypertrophy but no proliferation. 
Moreover, he added that all the pouches of Pavlov which subsequently recovered 
their normal function were found histologically complete. This would indicate, as 
one would expect, that the dose of radiation plays an important part in the degree of 
injury produced, that the gastric mucosa can withstand fairly strong doses, but that 
doses beyond the limit of tolerance may cause extensive and permanent injury. 

Tsukamoto’s investigation was related primarily to the action of roentgen rays 
on the liver and general metabolism, but it also showed marked degenerative and ul- 
cerative changes in the stomach. Considering the extreme doses often employed, 
such injury is not surprising. Some of the ulcers described by Tsukamoto appear to 
have been chronic lesions unrelated to irradiation. 

So far as the intestine is concerned, the experiments of Regaud, Nogier and La- 
cassagne (1912), Szegé and Rother (1921), Ivy, McCarthy and Orndoff (1924) and 
Oury (1925) concur in showing that the mucosa of the intestine, especially the small 
intestine, is much more sensitive to radiation than the mucosa of the stomach. 
Marked degenerative and destructive changes, sometimes leading to perforation, 
nearly always followed irradiation and were generally associated with clinical mani- 
festations of severe intestinal irritation, such as diarrhea, emaciation, cachexia and 
death. The intensity of these manifestations and of the pathologic changes found 


4 Dawson report irately the pathe inges in the stomach and intestine of the dogs irradiated by Ivy, Orndoff 
Jace DV and Whitl 
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at necropsy varied with the dose. The intestinal and general disturbances resulting 
from doses within the therapeutic range for human beings were comparatively slight. 
Thus the dogs irradiated by Portis and Arens (1924) had only slight anorexia, but 
they soon recovered their normal appetite and did not lose weight, in sharp contrast 
with most of the other experiments, in which much stronger doses were used and 
many animals suffered severely and died. Moreover, microscopic examination of the 
intestine of most of these animals showed great destruction and desquamation of the 
epithelium, atrophy of the glands of Lieberkithn, and leucocytic infiltration and 
proliferation of the interglandular connective tissue. In some cases (Regaud, Nogier 
and Lacassagne) the intestinal mucosa had been injured so greatly that perforation 
occurred. A more detailed description and analysis of the injurious effect of excessiv: 
irradiation on the bowel will be given later. It is mentioned briefly here because it 
is partly responsible for the severe systemic reaction which followed irradiation ot 
most of the animals, and because it probably also played a considerable, although 
less tangible, part in the behavior of the gastric secretion. As has been noted, irradi 
ation usually was not confined to the stomach, but a greater or smaller portion of 
the intestine and other abdominal structures was included. For this reason the part 
that irradiation of the stomach, intestine or other abdominal structures played in 
the ensuing behavior of the gastric secretory function cannot be accuratel\ 
termined. 

Radium. The first experimental investigation of the action of radium on the 
stomach was made by Delbet, Herrenschmidt and Mocquot (1g0g), whose interest 
related to the organic rather than to the functional effect of radium. Their radium 
container, which provided only moderate filtration,® was fastened by one end to the 
inner wall of the stomach through a gastrostomy incision, and was withdrawn after 
twenty-four hours. The pathologic changes noted under these conditions indicat 
that a certain proportion of the radiation consisted of beta rays. The hemorrhagic 
stippling and extravasation suggest that the blood vessels suffered early, but this 
point is not specifically mentioned. Cellular degeneration of the epithelium lining 
the glandular tubules, edema, hyperemia, leucocytic infiltration of the mucosa, 
and finally ulceration opposite the point of greatest radiation intensity, marked th 
degenerative stage of tissue reaction. Later, proliferation of the interglandula 
nective tissue and regeneration of the glands themselves marked the reparative 
stage. According to Delbet, Herrenschmidt and Mocquot, the chief cells are th 
most sensitive of the gastric cells to radium, as they have been previously show: 
be to roentgen rays. The chief interest of these experiments is in connection with thy 
use of radium in the treatment of gastric lesions. 

The effect on the stomach of exposing the entire body of frogs, rabbits, rats and 

cats to a large quantity (5 gm.) of radium, as described by Lazarus-Barlow, 1s of 
the same general character as that observed by Delbet, Herrenschmidt ad Nox 


quot, except that the effect is more diffuse and not limited to any one region. Under 


these conditions, the pathologic alterations varied with the duration of exposure or 


survival from mucoid degeneration, nuclear vesiculation, and desquamation to al 
most complete disappearance of the gastric epithelium. The stroma of the mucosa 
became gelatinous, mucoid or edematous, and hemorrhagic extravasations wert 
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scattered through it. This pathologic picture represents only the early, or inflamma- 
tory, phase of the reaction, because the period of survival was a matter of hours or 
a few days. The subsequent changes constituting the reparative phase of reaction 
were not observed. 

[tis obvious that the action of a small quantity of moderately filtered radium or 
of a large quantity of heavily filtered radium differs chiefly in extent and depends 
largely on the conditions of exposure. Radium in contact with the mucosa causes 
only a local effect, the degree of which depends on the quantity, the filtration and 
the duration of irradiation. On the other hand, general exposure of the organ to a 
large external source of radium, from which the beta rays have been absorbed by fil- 
tration, causes diffuse degeneration of the secreting epithelium, edema and hemor- 
rhagic extravasation in the mucosa. These, however, constitute only the initial 
phase of the reaction, and it is probable that examination of the stomach several 
weeks or months later would show either complete or partial regeneration or per- 
manent destruction of the mucosa with connective tissue replacement of the ele- 
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Clinical Considerations 


Roentgen Rays. \t was but natural that the inhibitory action of roentgen rays 
should be submitted to the test of clinical requirements. BRUEGEL (1916) was ap- 
parently the first to undertake such investigation on human beings. He irradiated, 
in cases*® of simple hyperchlorhydria, hyperacidity associated with chronic ulcer, 
and hyperacidity or anacidity, with moderate doses of rays of medium quality and 
also with moderate doses of more penetrating radiation. The free hydrochloric acid 
and total acidity decreased more rapidly in cases of simple hyperchlorhydria than in 
cases of hyperacidity associated with ulcer. Very small doses never increased the 
acidity of the gastric secretion if there was hyperacidity or anacidity. Bruegel, in 


Ig17, reported having treated more t 


1an ninety cases of hyperacidity. He cited four 


cases with excessive acidity of the gastric juice and peptic ulcer, in which great im- 


provement followed exposure of the stomach to roentgen rays. Reduction of acidity 
was noted in most cases of simple hyperchlorhydria, but this was short-lived unless 
irradiation was repeated several times. He also reported improvement in symptoms 
and reduction in acidity if there was spasm of the esophagus, cardia or pylorus, but 
no effect in cases of hypoacidity or anacidity. 

\IiESCHER (1920) applied at one time, to twelve human subjects, 15 X units” of 
roentgen rays of unspecified quality, filtered through 4 mm. of aluminium, toa single 
field over the gastric region. The free hydrochloric acid and total acidity decreased 
In seven cases; there was no change in three cases, and the free hydrochloric acid 
increased in two cases. Miescher thought the dose too small to cause a uniform de- 
crease in the acidity of the gastric secretion. WACHTER (1921) also investigated the 
action of roentgen rays on the gastric acidity of human beings. The free hydrochloric 
acid and total acidity diminished in six of eight cases in which the initial acidity 
was normal, and the fall was greater in free hydrochloric acid than in total acidity. 
\n increase in acidity was noted in two cases. In four cases of hyperacidity the free 


hydrochloric acid and the total acidity fell proportionately, but the rate of reaction 
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varied. The depressing effect of irradiation was slow to appear in one case in which 
excessive acidity was associated with ulcer. Free hydrochloric acid made its ap 
pearance in four cases of nervous dyspepsia, the gastric juice of which had previousl\ 
been devoid of free hydrochloric acid, but Wachter did not attempt to explain this 
chance observation, which he regarded as evidence of a stimulating effect of irradia 
tion. Irradiation sometimes caused transient, cramp-like pain around the stomach or 
abdomen and nausea or vomiting, but these symptoms disappeared rapidly. This 
investigator was unable to perceive any difference in effect between a dose given in 
four quarter-sessions and a similar dose given in a single session. 

KOLTA (1924) exposed to roentgen rays the gastric region in thirty cases of hy 
peracidity without ulcer. The free hydrochloric acid and total acidity decreased fora 
short time in thirteen cases, and for a “‘considerable period” in six; this was accom 
panied by improvement in symptoms. An increase in acidity was noted in a few 
instances. 

BENSAUDE, SOLOMON and Owry (1925) tested the action of roentgen rays on gas 
tric acidity by irradiating®* the gastric region, in twenty-one cases, once or twice a 
week for from eight to ten weeks. The stomach was always fasting, and each ey 
posure was preceded and followed by a test meal,** which was withdrawn after an 
hour and submitted to acid estimations by the method of Robin and Boussigault. 
A single dose caused the acidity to fall within an hour in a third of the subjects, but 
the fall in acidity lasted only a short time and the acids were normal again th 
day. After each subsequent exposure the acidity fell lower until irradiation was dis 
continued, ge it gradually returned to normal. After several exposures the acidity 
fell rapidly in 55 per cent of the subjects. The fall in free hydrochloric acid was 
greater than ‘aaa in total acids. The pepsin was affected more slowly but more unt 
formly than the acids. Oury (1925) made twenty-six exposures in twelve cases of 
proved or latent ulcer or of mere functional disturbances. This was precede d and 
followed by gastric lavage and a test meal under similar conditions and at the same 
time on two successive days. No immediate change in gastric acidity was noted after 
eighteen of the exposures, but the free hydrochloric and total acids decreased within 
an hour in a third of the cases; acidity returned to normal in twenty-four hours. In 
eleven of twenty other cases, in which the stomach was irradiated weekly or bi 
weekly, there was a marked fall in free hydrochloric and total acids; a moderat 
decrease in acids was noted in five cases; there was no change in three, and the acid 
increased in one case. The total acids returned to normal more rapidly than the fre 
hydrochloric acid. The effect of roentgen rays on the acidity of the gastric secretion 
was greatest in the cases in which the gastric acidity was highest at the outset; no 
effect was noted in cases of low acidity or achlorhydria. 

Lenk and Hoizknecut (1926) stated that a single exposure of the stomach to 
roentgen rays is followed by a transient fall in gastric acids, but that the acid 
rapidly return to the initial level. They stated further that three or more exposures 
are followed by a marked and lasting fall in gastric acids. 

SIMONETTI (1923) exposed the gastric region to roentgen irradiation in eleven 
cases, in four of which the patients were suffering from sequelae of encephalitis 
lethargica, five from pleuritis, one from carcinoma of the stomach and one from 

58 50 Solomon “rk” units given at each session. 

59 Water, 200 c.c.; stale bread, 60 gm.; half the whit 
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enterocolitis. The exposures varied in duration from three to seven minutes, and 
were made from five to fifteen minutes after an Ewald test meal.*° The gastric con- 
tents were withdrawn an hour later; the total acids were determined by the Topfer 
method; the free hydrochloric acid, by the alizarin method, and the pepsin by the 
Hammerschlag method. The total acids increased in ten cases and diminished in 
three of the eleven cases in which thirteen irradiations were given. The free hydro- 
chloric acid increased in seven cases and diminished in the remainder, and the pepsin 
increased after eight of twelve tests. Simonetti regarded this as evidence of secretory 
stimulation by the rays, but he did not mention how long the effect lasted. 

‘rom the foregoing it appears that the action of therapeutic doses of roentgen 
rays on the gastric secretion of human beings 1s essentially the same as, although less 
marked than, that which occurs after larger doses given to animals. The only dif- 
ference is that the inhibitory effect is less constant and less pronounced, which is 
readily accounted for by the difference in dose. The effect of gastric irradiation in 
most cases is a fall of the total and free hydrochloric acids. According to Bensaude, 
Solomon and Oury, Oury, and Lenk and Holzknecht, the fall is transient after 
single exposures, and the acids return to normal within twenty-four hours. The 
acidity decreases more and more after each subsequent irradiation, and the effect is 
more lasting. A slow return to normal occurs after the irradiations have been discon- 
tinued. The fall in the free hydrochloric acid is greater than in total acids, according 
to Bensaude, Solomon and Oury. Wachter found this to occur only in cases in which 
the initial acidity was normal, but the decrease in free hydrochloric and total acids 
was proportionate in cases of initial hyperacidity. Bruegel and Oury agree that the 
fall in acids was greatest when the initial acidity was highest, and that little or no 
effect was noted when the gastric acidity was low at the outset or when the secretion 
did not contain acids. The observations of Bruegel and Wachter indicate that roent- 
gen rays have less influence on gastric acids when the excess of acids is associated 
with ulcer, possibly because the irritation caused by the ulcer or by the condition 
responsible for the ulcer 1s also re sponsible for the continued excessive secretion of 
acids. 

Bruegel tested the action of small, so-called stimulating doses of roentgen rays on 
gastric secretion, but did not observe any increase in acidity. Bensaude, Solomon 
and Oury, and Lenk and Holzknecht found that the acidity diminished in most 


cases after ordinary therapeutic doses, but when it did not diminish it remained at 
the initial level. On the other hand, an increase in free hydrochloric acid was noted 
in a few cases by Wachter, Miescher, Kolta, and Oury; this was exceptional, and the 
acidity of the gastric secretion in the majority of their cases decreased. Simonetti 
alone found that the total acids increased following ten of thirteen irradiations of the 
gastric region in eleven cases, that free hydrochloric acid increased after seven irra- 
diations, and pepsin after eight of twelve irradiations. Wachter, Miescher, and Kolta 
did not attempt to explain the occasional increase, but Simonetti regarded the 1n- 
crease in free hydrochloric and total acids, noted in the majority of his cases, as 
evidence of secretory stimulation by the rays. No change in acids in cases of achlor- 
hydria or anacidity was noted by Oury, while Wachter recorded the interesting ob- 
servation of two cases, in which gastric juice had been devoid of acids in spite of the 
administration of 10 drops of hydrochloric acid three times a day, and in the gastric 
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secretion of which free hydrochloric and total acids appeared and increased rapidly 
after exposure of the stomach to roentgen irradiation. 

In view of the evidence furnished by animal experiments and by most of the 
clinical data, the idea of a possible, direct stimulating effect of roentgen rays on the 
gastric epithelium is hardly tenable. It appears more likely that the increase in 
acidity, noted in a few cases after irradiation, is due to other unexplained factors. 
Simonetti’s observations are so exceptional that they cannot be accepted without 
confirmation; they cannot be explained by a comparison of his technical conditions 
with those of others. 

Radiotherapy for Gastric Ulcer. \t is worthy of note that the symptoms associated 
with excess of acid in the gastric secretion or with ulcer of the stomach, such as pain, 
hemorrhage, burning, and loss of weight, were generally relieved in cases in which 
the acidity was reduced by irradiation. Kopon (1913), Wits (1916), BRUEGE! 
(1917), MeNnzeER (1919), BRYAN and Dormopy (1921), LENK (1921), KorrmarerR 
(1922), Pior (1922), ScHULZE-BERGE (1922), GUNSETT and SICHEL (1923), Maron! 
(1923), MENZER (1923), STRAUSS (1923), Kotra (1924), HEUSER (1924), BENSAUDE, 
SoLomon and Owry (1925), Oury (1925), LENK and HOLzKNEcHT (1926), SCHILLER 
and ALTSCHUL (1927), and others have reported many cases of simple hyperacidity 
or peptic ulcer with excess of gastric acids, hemorrhage, and loss of weight, in which 
the symptoms abated or disappeared after roentgen treatment of the stomach. It i 
true that the diagnosis of peptic ulcer was often based on clinical data only, but 
definite roentgenologic evidence of ulcer was obtained in many cases, and in others 
the presence of ulceration had been established by antecedent exploratory or other 
operation. Improvement in the condition of patients was characterized by cessation 
of pain and hemorrhage, decrease of gastric acidity, and increased weight. Such in 
provement is the more noteworthy because, at least in some cases, the symptoms had 
recurred after a previous attempt to relieve the situation by surgical measures or 
they had continued in spite of prolonged internal medication. 

As stated by Menzer (1923), the results claimed by some of the foregoing authors 
are rather optimistic. Nevertheless, the number of cases reported and the degree and 
duration of improvement shown deserve consideration. Matoni’s report covers 14 
cases, in 77 per cent of which the patients were said to have been cured, 13.5 per cent 
improved, and g.5 per cent not improved. Strauss treated fifty-two patients by 
roentgen irradiation, all but five of whom were regarded as improved, but Strauss 
did not consider the improvement permanent. Lenk and Holzknecht reported hay 
ing treated more than fifty patients with proved peptic ulcer, forty-three of whom 
were observed over long periods; twenty-one had remained well; thirteen still had 
slight symptoms or recurrence of symptoms; five had shown only slight improv: 
ment, and four had not been influenced favorably by the treatment. 

Radiotherapy for Spastic Disturbances of the Esophagus, Cardia and Pylorus. At 
tention has been directed to the beneficial action of roentgen irradiation on spas 
tic disburbances of the esophagus, cardia, pylorus, and the stoma of gastroenteric 
anastomoses. WILMs (1916) cited two patients with cramp-like pain in the region of 
the pylorus, who were considerably relieved by roentgen irradiation. MENZER (191g 
recorded two cases of gastrospasm (one patient with gastric ulcer and the other, a 
child four and a half years old, with pylorospasm); the patients derived distinct 
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benefit from irradiation. Subsequent roentgenologic examination showed complete 
disappearance of spastic phenomena, and the patients were correspondingly 1m- 
proved. Lenk reported disappearance of symptoms and return of function in thirteen 
of nineteen cases in which there was spastic interference with the function of a gas- 
troenteric stoma. Observations on some of these patients for one and a half years did 
not disclose recurrence. 

The improvement or cure in most cases of peptic ulcer and spastic disturbances 
has been attributed to the reduction in gastric acidity resulting from gastric irradi- 
ation. This explanation is favored by Bruegel, Wilms, Bryan and Dormody, and 
Lenk. Wilms and others, such as Gunsett and Sichel, and Korsscu (1926) be- 
lieved that irradiation acts partly or largely on the lymphocytes which form a part 
of the inflammatory deposits ; oo the ulcer or other lesions responsible for the 
symptoms. On the other hand, Heuser (1924) and Lenk and Holzknecht felt that 
the cessation of hemorrhage could be accounted for only by the effect of irradiation 
on the spleen, by virtue of which the coagulability of the blood is increased. Strauss 
alone has invoked a change in hydrogen ion concentration of the gastric juice to ex- 
plain the favorable effect of irradiation on peptic ulcer. On the whole, it seems likely 
aa one or more of these factors may play a part in the improvement, but in spite 
of Strauss’s contention, the influence of hydrogen ion concentration is far from 
established. 

Relief from pain associated with simple hyperchlorhydria, ulcer or spastic phe- 
nomena has been one of the outstanding features of roentgen treatment in most 
of the cases cited. The reduction of gastric acidity after irradiation is undoubtedly 
sufficient to account for the cessation of pain due to excessive acidity. But in peptic 
ulcer mere lowering of gastric acidity may not be sufficient; it is probable that a de- 
structive effect on lymphocytes forming part of the leucocytic infiltration around 
the ulcer may be a more potent factor than the change in acidity. However, neither 
of these factors appears to account adequately for relief from pain in certain forms 
of gastrospasm, such as pylorospasm in children. Although possible, there is little 
tangible evidence of direct action of the rays on vagus terminations to provide a 
satisfactory explanation. 

Radium. WINTERNITZ (1911) was the first investigator, and seems also to have 
been the last, to note the action of radium on gastric chemism and motor function. 
He added radium emanation water to test meals given to normal subjects and to 
patients with hypoacidity or hyperacidity, but found no change in the acid or peptic 
content of the gastric secretion, or on gastric motility. 


Conclusions 


Roentgen Rays. The animal experiments undertaken to determine the effect of 
irradiation on she stomach indicate that the gastric mucosa is moderately sensitive 
to roentgen and radium rays, but less so than that of the intestine. They show that 
while small or moderate doses of radiation have little or no effect on gastric secre- 
tion or on the mucous lining of the organ, large doses cause diminution of the daily 
output of secretion, the free hydrochloric and total acids and the pepsin. The degree 
and duration of this effect depend on the total irradiation, whether given at one time 
or at repeated sessions. The status of the gastric acidity before irradiation appears to 
have an important bearing on the effect produced. The inhibitory effect on gastric 
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acidity is greater in cases of simple hyperacidity than if excess of acids is associated 
with ulcer. The output of secretion and the acidity,tend to return to normal after 
irradiation has been discontinued. The acid content of the gastric juice increases 
occasionally soon after exposure, but this disappears rapidly and can hardly be 
regarded as a result of direct stimulation of the gastric epithelium. The pepsin is 
affected slowly; to depress peptic activity requires strong or repeated exposure of 
the stomach. The resulting peptic depression is more lasting and the subsequent re 

generation slower than is the case with acidity. 

The functional effects are accompanied by and are due to pathologic changes in 
the mucous membrane of the stomach, which consist of degeneration of the epithe- 
lium, hyperemia and hemorrhage, leucocytic infiltration of the stroma, followed 
by regeneration or more or less marked proliferation of the connective tissue and 
atrophy of the mucosa. 

Clinically, the effect of irradiation on the stomach is essentially the same, except 
that the influence on function is less pronounced and less constant. This may be 
explained by difference in dosage. The symptoms which accompany simple hyper 
acidity and excessive acidity associated with chronic peptic ulcer often subside or 
disappear, apparently due to reduction of the acidity and destruction of the lympho 
cytes infiltrating the margins of the ulcer. 

Radium. Radium applied directly to the gastric mucosa from within has an in 
tense local effect. Extreme degeneration of the epithelium, with hemorrhagic extra 
vasation or even ulceration may result. The action of radium rays directed to the 
stomach from an external source is the same as that of roentgen rays. 


To DC ¢ 


| 

| 


